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GEOLOGIST’S CERTIFICATION 

The work described and professional opinions rendered in this document, Completion Reportfor In Situ 
Chemical Oxidation, Site I I, Old Camden County Land$ll, Naval Submarine Base Kings Bay, Georgia, 
July 2000, Revision 0, were conducted and developed using commonly accepted procedures consistent 
with applicable standards of practice. The observations and opinions presented were developed under 
the supervision of a professional geologist registered in the State of Georgia. 

Mark A. Gage 
Professional Geologist 
State of Georgia License No. 00 1167 
Expires December 3 1,200 1 



JUL 2 7 2000 
Commanding Officer 
Department of the Navy, Southern Division 
Naval Facilities Engineering Command 
Attention: Mr. Anthony Robinson (Code 185 11) 
2155 Eagle Drive, P.O. Box 190010 
North Charleston, SC 29419-90 10 

SUBJECT: Bechtel Job No. 22567 
Department of the Navy Contract No. N62467-93-D-0936 
DO# 109, FINAL COMPLETION REPORT FOR IN SITU CHEMICAL 
OXIDATION, SITE 11 OLD CAMDEN COUNTY LANDFILL, NAVAL 
SUBMARINE BASE KINGS BAY, GEORGIA 
Subject Code: 1250 

Dear Mr. Robinson: 

Enclosed please find two copies of the Final Completion Report for In Situ Chemical Oxidation, 
Site I I, Old Camden County Landfill, Naval Submarine Base Kings Bay, Georgia, July 2000. 
This final report updates the draft report issued July 10, 2000 by adding the Professional 
Geologist’s certification and the final “Effectiveness Evaluation Report” from Geo-Cleanse 
International, Inc., the subcontractor who performed the in situ treatments. 

This report summarizes the interim measures Bechtel conducted to remediate groundwater 
contaminated with tetrachloroethene (PCE) at Site 11. The interim measures activities included 
three phases of chemical oxidation treatment, cone penetrometer testing, Geoprobe testing, and 
source area excavation during August 1998 to March 2000. The Phase 1 and Phase 2 treatments 
reduced total chlorinated ethenes from 9,074 l&L to the treatment goal of less than 100 J&I,. 
The Phase 3 treatment resulted in a 99.99% reduction from 130,000 pg/L at the highest 
concentration area at injector I-60 but rebounded to 1 O,OOO~gL 4 1 days after the third injection. 
The rebound of PCE at the I-60 area indicates the presence of additional PCE below injector I-60. 
Additional groundwater sampling is needed to fully define the extent of PCE in this area. 

We have enjoyed working with Southern Division, NSB Kings Bay, the State of Georgia, and the 
USGS to attain the cleanup goals for Site 11. If you have any questions concerning this matter or 
need additional information, please call Mark Gage at (270)-441-j 125 or Robin Manning at 
(865)-220-64 13. 

Sincerely, 

l O.N. McNeil, Jr., P.E. u 

Program Manager 

Enclosure: as stated 

cc: John Gamer, NSB Kings Bay, GA, w/2 copies 

BECHTEL ENVIRONMENTAL, INC. I5 I Lafayene Drive mahg address: t?O. Box 350 
Oak Ridge, TN 37830 USA Oak Radge. TN 3783 I-0350 USA 



Commanding Officer 
JUL 10 2000 

Department of the Navy Southern Division 
Naval Facilities Engineering Command 
Attention: Mr. Anthony Robinson Code 185 11 
2155 Eagle Drive, P. 0. Box 190010 
North Charleston, SC 29419-9010 

SUBJECT: Bechtel Job No. 22567 
Department of the Navy Contract No. N62467-93-D-0936 
DO#0109, DRAFT - COMPLETION REPORT FOR IN SITU CHEMICAL 
OXIDATION, SITE 11, OLD CAMDEN COUNTY LANDFILL, NAVAL 
SUBMARJNE BASE KINGS BAY, GEORGIA 
Subject Code: 1250 

Dear Mr. Robinson: 

This letter serves as the Completion Report for the Interim Measures Action performed under Delivery Order 
0109, at Site 11, Old Camden County Landfill, Naval Submarine Base (NSB), Kings Bay, Georgia. As agreed 
previously, the Completion Report is being provided as a condensed version in a letter format because many of 
the components of the typical Completion Report are contained in the previous issued Interim Measures 
Progress Report and Semiannual Corrective Action Assessment5nterim Measures Progress Reports. 
Additionally, tie letter format meets the intent of the Technical Direction Memorandum by Mr. Herron dated 
July 2 1, 1999, to minimize the submittals necessary to satisfy the Delivery Order closeout report requirements. 

. . . 
This report descrit)es the regulatory setting, provides a description of the Interim Measures Remedial Action, 
and includes an executive summary of treatment and investigation activities performed and presented in 
previously submitted reports. Figures include a regional location map, a site location, project schedule, pre- and 
post injection sample results, a conceptual model of I-60 source area, and a recommended Geoprobe testing 
program for the I-60 source area. Tables include a summary of analytical results for treatment phases 1 and 2, 
and phase 3. Complete analytical reports for phase 3 treatment are provided as Attachment 1 and the Geo- 
Cleanse International Inc. Effectiveness Evaluation Report Geo-Cleanse Treatment Program Phase III, Naval 
Submarine Base Kings Bay Site 11 Kings Bay, Georgia is provided as Attachment 2. 

The Department of the Navy, Naval Facilities Engineering Command, Southern Division (SOUTHIXV), issued 
Delivery Order 0109, to Bechtel Environmental, Inc. (BEI) to conduct Interim Measures for remediation of 
source area contaminated groundwater at Site 11, Old Camden County Landfill at the Naval Submarine Base 
(NSB) Kings Bay, GA (Figure 1). Figure 2 shows the location of site 11 within the base. 

Activities associated with the Interim Measures Remediation include preparation of a Corrective Action Plan 
(CAP), Execution Plan, and implementation of in situ chemical oxidation treatment of source area groundwater. 
A schedule showing the tasks and associated activities is provided in Figure3. 

BECHTEL ENVIRONMENTAL, INC. ISI Lafayae Drive mailing address: b0. Box 350 
oak Ridge. TN 37830 USA Chk RidF. TN 3783 I-0350 USA 
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Corrective Action Pian (BE1 1998) Date: July 1998 
BE1 prepared and submitted a CAP (BE1 1998a) to the Navy during July 1998. This plan was prepared in 
compliance with the Georgia Department of Natural Resources, Environmental Protection Division (GEPD) 
Consent Order No. EPD-HW-1072, effective March 18, 1994, and Hazardous Waste Facility Permit 
NoHW-0 14(S)(2), issued September 29, 1989. The CAP identified, screened, and evaluated four remedial 
alternatives to address volatile organic compound (VOC) contaminated groundwater at site 11. 

The objective of the corrective action proposed in the CAP is to meet the cleanup goals set by the GEPD for 
groundwater. The contaminants of concern at site 11 include chlorinated VOCs, specifically tetrachloroethene 
(PCE), and it’s degredation constituents trichloroethene (TCE), cis-1,2-dichloroethene, and vinyl chloride (VC). 
These compounds have exceeded the GEPD concentrations for Safe Drinking Water Maximum Contaminant 
Levels (MCLs). The MCLs for the constituents of concern are: 

Constituent GEPD/Federal MCL @g/L) 
Tetrachloroethene 5 
Trichloroethene 5 
Cis-1,2-dichloroethene 70 
Vinyl chloride 2 

The selected alternative for remediating the groundwater at site 11. was groundwater recovery and W oxidation 
treatment with in situ groundwater treatment using chemical oxidation (Fentons Reagent). This alternative was 

* 
elected based on an aggressive and cost effective means of remediating the groundwater. Additionally, 

monitored natural attenuation was proposed as an activity to be performed concurrently with the active remedial 
measures. This allowed for monitoring and establishing a predictable time frame for attainment of cleanup 
goals for the site. . . 

! 
An exit strategy for deactivation of the treatment system was included in the CAP. This strategy was based on 
VOC natural attenuation modeling results published in “Selecting Attenuation Capacity of Groundwater 
Systems” (USGS, 1998). The focus of this study was selecting remediation goals for site 11 using source area 
reduction and monitored natural attenuation. The study characterized and considered the natural attenuation 
capacity of the contaminated aquifer at site 11 and the predicted source area reduction concentrations necessary 
to be protective of downgradient offsite receptors. ,Results indicated a reduction of total chlorinated ethene to 
below 100 @L was required in order for natural attenuation to be protective of downgradient receptors. 
Additional consideration for the deactivation of the remedial system was established when the following 
conditions are attained: 

l No monitoring/recovery well located within or downgradient of the source area contains concentrations 
greater than 100 pg/L of total chlorinated ethenes (summation of PCE, TCE, DCE, and VC). 

l No monitoring/recovery well located within 250 ft upgradient of the subdivision contains greater than 100 
pg/L TCE, or greater than 100 pg/L total chlorinated ethenes. 

l No monitoring/recovery well located within 150 ft upgradient of the subdivision contains greater than 100 
pg/L DCE, or greater than 100, ug/L total chlorinated ethenes. 

l No monitoring/recovery well located within 100 ft upgradient of the subdivision contains greater than 100 
pg/L VC, or greater than 100 pg./L total chlorinated ethenes. 
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Execution Plan Date: July 1998 
BE1 prepared and submitted an Execution Plan (BE1 1998b) presenting the scope of work, tasks and activities 
associated with the Interim Measure construction and demonstration of the in situ chemical oxidation 
technology. The plan described mobilization, drilling and well installation activities, construction of the 
groundwater conveyance system, waste management, and supervision of the in situ chemical oxidation 
demonstration. 

In situ Chemical Oxidation Treatment 
BE1 contracted with Geo-Cleanse International of Kenilworth, New Jersey to perform the chemical oxidation 
treatment. Geo-Cleanse performed three phases of treatment during August 1998 through April 2000. During 
the entire treatment program, a total of 54 injectors were installed and an approximate total of 34,850 gallons of 
50% hydrogen peroxide and an equivalent amount of ferrous iron catalyst were delivered to the subsurface. A 
description of the activities associated with each treatment phase are provided below. 

Phase 1 Chemical Oxidation Treatment Date: August 1998 
Phase 1 Treatment was performed during August 3 1, 1998 to February 14, 1999. Activities included well 
installation, groundwater sampling and analyses, and chemical oxidation treatment. Well installation included 
two recovery wells (MW-7 and MW-8), six monitoring wells (KBA-I l-30 through KBA-1 l-36), and 23 
injectors (I-I through I-23) installed to a depth of 32 to 45 fi below grade (bg). Each recovery well was 
constructed using 6-inch diameter, stainless steel well screen and casing to a depth of 45ft bg. Construction 
included a 5-ft sump, 10 ft of 0.030-inch continuous slotted screen, and ,riser casing to the surface. The recovery 
wells were connected to the existing groundwater pump and treatment system at site 11, and operated during 

.c 

February and March 1999 immediately after phase 1 treatment, second injection. Recovery operation 
discontinued in March due to fouling of the wells, pumps, and effluent piping (BE1 1999a). Each groundwater 
monitoring well was constructed using schedule 40 PVC well screen and casing to an approximate depth of 38 ft 
bg. Monitoring wells were constructed with a 1 fi sump, 4 ft of 0.0 10 machine slotted screen, and riser casing to 
the surface. Eachjljector was completed with 1.25~inch diameter, 3-A stainless steel screen, and black steel 
riser pipe from 32!to 42 fi bg and 1 to 1.5 ft above grade. 

Prior to phase 1 Geatment, groundwater samples were collected from selected wells and injectors to establish a 
baseline of contaminate levels prior to treatment. Baseline samples were collected during October 30, 1998. All 
samples were submitted to ENCO laboratories of Jacksonville, FL for VOC analyses. Results of this baseline 
sampling event (Table 1) provided pre-treatment data, which were used to evaluate the effectiveness of the 
subsequent chemical oxidation treatment. Figure 4 displays the results of pre-phase 1 treatment. The figure 
shows an elongated plume of greater than 100 pg/L (treatment goal) total chlorinated ethenes centered on 
monitoring well KBA- 1 l-34. This original area of concern was centered on KBA-1 l-34, where the maximum 
total chlorinated ethenes for the site, at this time, were 9,074 pg/L. 

An approximate total of 12,063 gallons of 50% hydrogen peroxide and an equivalent amount of ferrous iron 
catalyst solution were delivered to the subsurface during phase 1 treatment using two injections. The first 
injection was performed from November 2 to November 21,1998. During this injection approximately 8,257 
gallons of peroxide and an equivalent amount of catalyst solution were injected. On November 24,1998 a post- 
phase 1, first injection round of samples were collected for VOC analysis. Analytical results are summarized in 
Table 1 and are displayed in Figure 5. There was a significant reduction of total chlorinated ethenes in KBA-1 l- 
34 from 9,074 pg/L to 219 pg/L, however, concentrations at I-4, RW-7, RW-8, and newly installed U. S. 
Geological Survey (USGS) piezometers showed concentrations ranging from 47 to 1146 pg/L. A second 
njection was thereby needed to treat these areas. 
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The second injection was performed during February 4 to February 14, 1999. Pre-phase 1, second injection 
sampling and analysis were performed January 7 and January 24, 1999. Results presented in Figure 6 show the 
area between I-4 and KBA- II- I3A requiring additional treatment. During phase 1, second injection, 
approximately 3,806 gallons of peroxide and an equivalent amount of catalyst were delivered to injectors which 
exceeded the 100 pg/L treatment goal. A post-phase 1, second injection sampling event was performed on 
March 15 and April 7, 1999. Results presented in Table 1 and Figure 7 show a concentration increase in 3 of the 
4 USGS piezometers at the west end of the site and an increase at the east end in the vicinity of injector I-14 
(3,800 pg/L). To better define these areas, a cone penetration testing program was recommended. Complete 

details of phase 1 treatment are presented in Geo-Cleanse’s report tilted Final Efictiveness Evaluation Report 
Geo-Cleanse Treatment Program, Naval Submariye Base Kings Bay, Site I I Kings Bay, Georgia. This report 
has been provided as Appendix A of the Interim Measures Progress Report February 1, 1999 - April 30, 1999 
Site 1 I Old Camden County Land>11 Naval Submarine Base Kings Bay, Georgia (BE1 1999a). 

Cone Penetration Testing Date: April 1999 
BEI contracted with Gregg In Situ Inc. of Aiken SC to conduct a cone penetration testing (CPT) program to 
confirm and delineate the horizontal extent of dissolved contamination at site 11. During April 12 to 14, 1999 
Gregg In Situ arrived onsite with a CPT unit, a mobile laboratory, and labor to collect and analyze groundwater 
samples from 24 locations (CPT-1 through CPT-24) across site 11. Groundwater samples were collected from a 
depth of 32-35 fi bg at each location except CPT-15. At CPT-15, samples were collected at selected 3-ft 
intervals between 10 and 28 I? bg. The locations and corresponding analytical results are shown on Figure 8. 
Results confirmed the east extent of dissolved contamination in the area of I-14 and the north and south extent 
of contamination in the area of the USGS piezometers. Based on this data, a Phase 2 treatment was planned to 
address the additional areas which continue to exceed treatment goal. 

Phase 2 Chemical Oxidation Treatment Date: May 1999 
During May 20 to May 27, 1999, Bechtel and subcontractor Gee-Cleanse International, Inc. installed injectors I- 
24 through I-44 (Figure 9) to perform Phase 2 treatment. Areas targeted for Phase 2 treatment were east 
(upgradient) and dest (downgradient) of the Phase 1 area of concern. These target areas showed total 
chlorinated ether+ concentrations either exceeding or close to exceeding the target concentration of 100 pg/L. 
On May 20, 1999 pre-phase 2, first injection sampling and analyses was performed. Results in Table 1 and 
Figure 9 show areas at the east and west end of site 11 continue to exceed the treatment goal of 100 ~.rg/L. Note 
the concentration at I-14 continues to increase and shows the highest concentration of 5,885 pg/L. 

Approximately 11,250 gallons of 50% hydrogen peroxide and an equivalent amount of ferrous iron catalyst 
solution were delivered to the subsurface in two injections. The first injection was performed during June 3 
through 11, 1999. During this event, approximately 8,286 gallons of peroxide and an equivalent volume of 
catalyst were injected. Post-phase 2 treatment, fust injection sampling was performed on June 7, 1999. Results 
in Table 1 and on Figure 10 show a reduction in plume size and concentration f?om the pre-phase 2 treatment 
sampling, however, the area of the USGS piezometers and I-l 6 and I-21 still exceed the treatment goal. These 
areas which continue to exceed the treatment goal were subject to a second injection. 

The second injection was performed during July 12 through 15, 1999 and involved approximately 2,964 gallons 
of 50% hydrogen peroxide and an equivalent volume of ferrous iron catalyst. Two post injection sampling 
events were performed to confirm the reduction of dissolved contamination. The first post-phase 2, second 
injection sampling occurred July 26, 1999. Results on Figure 11 show all wells, piezometers, and injectors 
except DA-1 l-13A and I-14 and I-21 below the treatment criteria of 100 &I.-. Monitoring well KBA-1 I-13A 
is immediately downgradient to the source area and was never subject to direct treatment. KBA-1 l-13A is a key 
well for monitoring treated groundwater as it migrates across the site. It is anticipated the concentrations at 
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KJ3A-ll-13A will decrease with time. Concentrations at I-14 and I-21 are barely above the treatment goal. The 
second post-phase 2, second injection sampling occurred on August 16, 1999. Results in Figure 12 show 
concentrations for all wells and injectors sampled, except KBA-I l-13A and I-14 to be below the treatment goal. 
Total chlorinated ethenes at injector I-14 increased from 136 to 1700 pg/L. This trend at 1-14 indicates a 
potential new source area immediately adjacent to I-14. To investigate the source of the concentration rebound 
at I-l 4, a geoprobe investigation was proposed. Complete details of Phase 2 treatment are presented in Geo- 
Cleanse’s report titled Final Efectiveness Evaluation Report Geo-Cleanse Treatment Program Phase IINaval 
Submarine Base Kings Bay, Site II Kings Bay, Georgia. This report has been provided as Attachment 1 of the 
Semiannual Corrective Action AssessmentLnterim Measures Progress Report May - September 1999, Site II 
Old Camden County LandjlI Naval Submarine Base Kings Bay, Georgia (BE1 1999b). 

Geoprobe Investigation Date: August 1999 
A Geoprobe investigation was performed to investigate and locate the source of PCE rebounding (increasing 
concentration) at injector I-14. Analytical results from the August 1999 post-treatment sampling showed PCE 
concentrations of 1600 pg/L and 2500 pg/L (duplicate) at I-14. These results were significantly higher than 
July’s result of 110 I.&L. 

Bechtel subcontracted with Probe Domain of Jacksonville, FL to provide the equipment and labor to collect 
groundwater samples at the area immediately east of I-14. Probe Domain subcontracted with Analytical 
Laboratories of Florida, Inc., of Cocoa, FL to provide a mobile laboratory for onsite sample analyses. 

. 

Bechtel arrived onsite on August 30, 1999 to layout a grid system for sample locations. Grid points were 

c 

established at 5-A intervals and in a north-south and east-west direction from I-14. Groundwater samples were 
collected at 16 locations, GP-1 through GP-16 (Figure 13). Probe Domain provided a truck mounted 
GeoprobeTM Model 5400 direct push machine for collecting groundwater samples. Groundwater samples were 
collected at depths of 21 - 24 ft, 24 - 27 fi, and 27 - 30 ft bg at each location. Additional samples from depths of 
11 - 14 ft, 15 -18 f$ 18 -2 1 ft, and 30 - 33 A were collected at selected locations as directed by Bechtel. 
Samples were immtdiately provided to the onsite mobile laboratory under chain of custody protocol. The 
samples were analyzed for VOCs specifically targeting chlorinated ethenes using EPA method 802 1. Figure 13 

. displays the PCE concentrations for the 27 to 30 ft sample interval. A maximum concentration of 99,000 pgiL 
was observed at GP-IO located approximately 12-f? southeast of I-14. PCE concentrations north, south, east, 
and west of I-14 decrease significantly in a very short distance. This data suggests a new, isolated source area of 
extremely high concentration of PCE. Complete. details of the Geoprobe investigation are provided as 
Artaclunent 2 of the Semiannual Corrective Action Assessment~nterim Measures Progress Report May - 
September 2999, Site II Old Camden County Landfill Naval Submarine Base Kings Bay, Georgia (BE1 1999b). 

Source Area Excavation Date: September 1999 
Excavation of the suspected source area near injector I-14 was approved by the Navy based on the results from 
the previous Geoprobe investigation. On September 21, 1999, a 20-t? x 30-ft x 8-f? deep area immediately east 
of I-14 was excavated. All excavated material was placed on IO-rnil poly sheeting to prevent contact with the 
ground surface. The material was visually inspected for containers and scanned with a photoionimtion meter to 
check for organic vapors. The excavation yielded several 5-gallon containers and one approximate 20-gallon 
container. All containers were either crushed or severely deteriorated except one 5-gallon container. The 
uncrushed 5-gallon container appeared to contain a gray-colored, paint-looking waste. The 20-gallon container 
contained a black sludge looking waste. Two samples of the waste were collected, one from a 5-gallon and one 
from the 20-gallon container, and were submitted to ENCO Laboratories for chemical analyses. The results for 
‘he black waste showed PCE with the highest concentration of all compounds tested. The excavated containers 



Mr. Robinson 
July 10, 2000 
Page 6 

017196 

were placed in a poly-drum overpack for disposal by the base public works contractor. All other material was 
returned to the excavation and compacted with the excavator, and a 2-ft layer of clean soil was placed on top of 
the refuse. A copy of the Source Area Excavation report is provided as Attachment 3 of the Semiannual 
Corrective Action Assessment/Interim Measures Progress Report May - September 1999, Site II Old Camden 
County Landfill Naval Submarine Base Kings Bay, Georgia (BE1 1999b). 

Phase 3 Chemical Oxidation Treatment Date: January 2000 
Phase 3 tieatment included 3 injections and was performed during January 4 to April 19,200O. Ten injectors 
(I-60 to I-69) were installed to depths ranging from 24 to 39.5 ft bg. On January 7,200O pre-phase 3, first 
injection sampling and analyses was performed. Results in Table 2 and Figure 14 show a maximum total 
chlorinated ethenes concentration of 130,OOOpgL at I-60. The concentration at I-60 is the highest concentration 
observed at site 11 to date. Injector I-60 is also the lowermost completed injector (39.3 fi) of the 60 series 
injectors. Concentrations of the other 60 series injectors ranged from 0 to 28,580 pg&. These data confirm the 
presence of a high concentration source of PCE to site 1 I groundwater. 

An approximate total of 11,500 gallons of 50% hydrogen peroxide and an equivalent amount of ferrous iron 
catalyst were delivered to the subsurface during the three injections. The first injection was performed January 
18 to January 25,200O. During this event approximately 7,000 gallons of peroxide and an equivalent amount of 
catalyst solution were injected. On February 2,200O post-phase 3, first injection sampling and analysis was 
performed. Results in Table 2 and Figure 15 show a significant reduction in concentration levels with several 
injectors still showing concentrations above the treatment goal of 100 pgiL. Based on these results, a second 
injection was recommended. 

The second injection was performed during March 7 to March 9,200O. During this injection approximately 
3,000 gallons of peroxide and an equivalent amount of catalyst were injected. Post-phase 3, second injection 
sampling was performed on March 25,200O. Results in Table 2 and Figure 16 show an overall decrease in 
concentrations with significant i&ease at injector I-60. The significant increase in total chlorinated ethenes at 
I-60 suggests cont&@ated source material may be situated below the depth of influence of I-60. This material 
may be continuing to leach out dissolved contamination to the groundwater. A third injection was proposed in 
attempt to decrease the concentration levels in the vicinity of I-60 as well as all other injectors which exceeded 
the treatment goal. 

The third injection was performed on April 17 to April 19,200O. Approximately 1500 gallons of peroxide and 
an equivalent amount of catalyst were injected. Post-phase 3 treatment, third injection samples were collected 
on April 27,200O. The results in Table 2 and on Figure 17 shows total chlorinated concentration for all 
injectors except I-60 and 1-62 to be within the treatment goal of 100 pg/L. Results for I-60 were 180 pg/L and 
I-62 were 160 pg/L.. A second post-phase 3 treatment, third injection sampling was performed on May 30, 
2000. Results in Table 2 and Figure 18 showed a concentration increase in 15 of the 18 injectors sampled. The 
highest concentration of 10,000 pg/L, was observed at injector I-60. The significant increase observed at I-60 
again suggests the presence of a source area below I-60. Complete details of the phase 3 treatment are provided 
in the Geo-Cleanse International, Inc. Efictiveness Evaluation Report Geo-Cleanse Treatment Program Phase 
III Naval Submarine Base Kings Bay Site I1 Kings Bay Georgia included as Attachment 2. Based on these 
results, a Geoprobe investigation is recommended to delineate the extent of the source are below I-60. 
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Conclusion 
In situ chemical oxidation treatment has been successful in reducing chlorinated ethene concentrations across 
the areas of concern at site 11. Averaged site-wide contaminant reduction has been 99%. However, total 
chlorinated ethenes rebounded between the last two rounds of sampling for phase 3 treatment, primarily within 
the source area at injector I-60. The site-wide average for the last round of samples rebounded to 704 l.~g/L with 
the highest concentration of 10,000 pg/L at I-60. This represents a 93% reduction from pre-phase 3 treatment 
concentrations. Based upon these observation, a residual source area likely persists at depths greater that 35 ft in 
the area of I-60. With a successful remediation of most of the site 11 area and reduction of the source area to the 
area of I-60, additional chemical oxidation treatment most likely is warranted if further source area delineation 
detects high concentrations of PCE deeper than I-60. 

Recommendations 
Based on the results of the phase 3 treatment, there appears to be a source area of PCE contamination below the 
60 series of injectors. Figures 19 and 20 display a conceptual model for pre- and post-phase 3 treatment, and 
show a possible scenario for PCE at this location. The highest PCE concentration to date of 130,000 &L was 
observed at I-60. This area is a major source of contamination to the groundwater at site 11. It is likely PCE 
mounded along the sand / sand with silt contact at an approximate depth of 38 to 40 fi bg. The mounding in this 
area would create an increase head pressure of the PCE and result in PCE being pushed deeper into the 
formation than other downgradient areas of the plume. This would explain the rebound or increase in PCE after 
phase 3 injections. 

A Geoprobe investigation is recommended to define the extent of the source area below the 60 series injectors. 
This would include using a Geoprobe or similar type unit capable of collecting groundwater samples from a 
depth of 60 ft bg. A mobile, onsite laboratory is recommended to provide immediate analyses of the collected 
samples. The program should consist of a minimum nine test locations, with one located adjacent to I-60 and 
others spaced approximately 10 fi apart in all directions from I-60 as shown in Figure 21. Groundwater samples 
should be collectedfrom each location at depths of 35-38 fi, 4043 fi, 44-47 ft, and 48-51 ft. Additional 
locations and/or deeper samples may be required to fully define the extent of the source area. All samples 
would be analyzed Sng the onsite lab for VOC analysis, specifically targeting the chlorinated compounds. The 
program would be complete when the extent of the source area is defined. 

Budget 
The budget for the Delivery Order was $1,344,282. A cost summary by phases of work performed is provided 

below: 

Work Description by Phase Budget Cost Actual Cost 

(!§ in 1,000) ($ iu 1,000) 

Chemical Oxidation Treatment (Phase 1,2, & 3) $1,169 $1,118 

Phase 3, 2Dd Injection 141 145 

Phase 3, 3ti Injection 35 34 

Total $1,345 $1,297 
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Cost Savings 
Bechtel brought its successful Savannah River experience with In Situ Chemical Oxidation to Kings Bay to 
achieve estimated savings of more than $3 million, as compared to the existing pump and treat system. Savings 
are achieved by reducing treatment time from 20 years to 5 as compared to the pump and treat system, 
eliminating the cost of pump and treat operations, and reducing sampling, analyses, and data interpretation. 

Safety and Health 
The Delivery Order was executed in a safe manner without incident or accident to personnel or the environment. 
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BEI, 1999a. Interim Measures Progress Report February I, 1999 - April 30,199P Site I I Old Camden 
County Landfill Naval Submarine Base Kings Bay, Georgia. Revision 0. Oak Ridge, Tennessee. May 

BEI, 1999b. Semiannual Corrective Action Assessment4nterim Measures Progress Report May - 
September I999 Site II Old Camden County Landfill Naval Submarine Base Kings Bay, Georgia. Oak 
Ridge, Tennessee, October 

U.S. Geological Survey, 1998. Selecting Renediation Goals by Assessing the Natural Attenuation Capacity 
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Please review and respond with comments by Monday, July 17. If you have any questions, please don’t hesitate 
to call me at (865) 2204407. 

Sincerely, 

ONM:mg/Lr2036 
Program Manager 

Attachments: 
1. Analytical Reports - Phase 3 Treatment 
2. Geo-Cleanse Effectiveness Evaluation Report for Phase 3 

cc: J. Garner 



Figures 



gure 1 
sgional Location Map 

V *$+VlCK 

tirounawater Monitoring Plan 

‘. ‘1) - f 
Site 11, Old Camden County 
Landfill 

Naval Submarine Base 



Fi! 
Sii 

me ABB-ES. 1993 

Jure 2 
te Location Map 

_. Groundwater Monitoring Plan 
-.i 

:. Site 11, Old Camden County 
‘.‘. . . f Landfill 

Naval Submarine Base 
Kings Bay, Georgia 



Second Injection Xl 3/7/00 3lww 

Third bljecHofl 34 4/17/00 4/19/00 

Proiecl Cl0moul 21d 6L?loo 6t3mo 

Figure 3 

- 



ca 
z I- n C

L 
P

 
0 0 

I 
- 

\ \ 

\ 

r / 

I 
/ u- 
ccl 
- 

/ 
, 

----- 



t 

>lOO ppb Total Chlorinated Ethenes 

LYUYL” 

\ 

\ 
m 
c .- 

.c 
5 295600. 
z 

295580 -I 

d l’s l-21 I-20 
L I-0 31 ^- 1-a ‘-A0 WBA-J-3f 

w 

l-14 
0 

295560- 
--- 

Eastinn 
Figure 5 - Post-Phase 1 Treatment, 1st Injection, Total Chlorinated Ethenes (ppb) - 1 l/24/98 

Contour Interval = 100 ppb 



>lOO ppb Total Chlorinated Ethenes 

295620 
\ 
4 

UJ : l-21 I-20 

.5 WA-1 1-s? 
A? 

it 
1 I-11 I-1 9 i 
z 2956004. ?i&-j 

l-23 
kl 

l-22 
3A-11-3s 

KBA-1 l4,3--- a 
I I I I 

642640 842860 042000 842900 842920 0 842940 

Easting 

I- 14 I 
KBA-;1-Y4-,8 '- 

90 . 

Figure 6 - Pre-Phase 1, 2nd injection, Total Chlorinated Ethenes (ppb) - l/7 & i/27/99 Contour Interval = 100 ppb 



c 

KV 
29866( 

I 

I 

L 29 64C 

\ 

\ 

295620 

m 
.c 
.c 
E 295600 
z 

295580 

295560. 

>lOO ppb Total Chlorinated Ethenes 

/---- J -- 
\ 

I I \ I 

'8 
\ I I I I 

\ 

us S-l 
it 

\ 

\ 
993 

8 
us s-2 

% 
605 

Easting 

Figure 7 - Post Phase 1 Treatment, 2nd Injection, Total Chlorinated Ethenes (ppb) - 3/i5 & 4/7&g 
Cl = 500 ppb 



pb Total Chlorinated Ethenes 

C PT-04 

842850 

Easting 

Figure 8 - Cone Penetrometer Testing w/ Post-Phase 1 Treatment, 2nd Injection, Total CE(ppb) - 4/12/99 CI=500ppb 



H---N 
-,I .d >lOO ppb Total Chlorinated Ethenes 

4 / \ 
-.- f ‘, 

/ 

K’I!IA- 
/ 

(29566011 

I 

I 

\ 295640- 

I 

\ 

1 95620- 
\ 

\ UJ c .- \ c 
z 2956OOi 
z 

295580- 

295560- 

I 

\ 

\t 

I-13p 
) 

. I I 
il I 

I 
\ 

I I 
/ ’ 

I I I I I 

llflp / I 
0 I l-39 

I/ 

4 
l-38 

. 
‘-A2 I - 7w ,74 188 A 1 0 

,IC)AA #.a- 
I-F l-.7 ’ 

\ 
35 

51 

us S-Y 
;Ir 

289 
I- 3 
4( 

us S-1809 
\ 4k 

\ 513 
\ , I 

+\ I 0 
275 .’ ‘;” _ I ^ l-l 0 31 

\ l-32 / 

0 

KBA-11-33 
I I 

842640 842860 I 
w 

842880 I 
842900 

0 I 842920 I 
842940 

I 
842960 

I 
842980 

I 
843000 843020 

Easting 

Figure 9 - Pre-Phase 2 Treatment, 1st Injection, Total Chlorinated Ethenes (ppb) - 5/20/99 
Cl= 500 ppb 





,r( ~100 ppb Total Chlorinated Ethenes 
--------- 

KIBA-1 

c ’ 29 SSCB 

I 

I 

I 

2g5/640- 

\ 

'\ 

295620- 

-/ 

l-i9 

F&3 

. I-2 12 
l-37 13 

---- 
/ us:s-3 

IL-I63 
0 

m 
.E 
c 
5 295600- 
z 

295580- 

295560- 

USGS-158 
0 
15 

l-i4 
27 

l-7 KBA-1 l-32 

1; 1: 

l-i5 

y;l-36 

33 17 

A 
ii7 l-4 
13 l-i0 

6 l’s 

2 l-27 -, 

/ 
0 

KBA 

0 O- 

I I I I 
1 

I I I I I I 
842'840 842860 842880 842900 842920 0 842940 

Easting 

842960 842980 843000 843020 

-35 

Figure 11 - Post-Phase 2 Treatment, 2nd Injection, Total Chlorinated Ethenes (ppb) - 7/26/99 Contour Interval = 20 11 



E
 

.- 5 c 

tz: 

I 
I 

I 



KBA-1 l-32 
a 

295610 

I 

295600 

1 

295580 f 

295570 -I 

l-21 
l 

l-24 
-a 

I-1 6 
l 

I-20 
l 

Gp1;?6 

480 
l-26’ 
a \ 

\ GF 

I-1 5 a 

842960 842970 842980 842990 843000 843010 843020 843030 843040 

Easting 

Figure 13 - Geoprobe investigation, PCE Concentrations (ppb) 27 - 30 ft, 8/31/99 Contour Interval = 5000 ppb 







295610 

I 
295600- 

: 295590- 
r 

z 

2955801 

i 

295570- 

‘-A0 

l-28 
0 

‘-2 
185 

KBA-:l -34 I-1 8 

B 

l-12 
a 
16 

l-l 
l 

l-17 
0 

l-20 
l-21 l 
0 

l-24 

l-27 \ 

l-65 

/ 

l-26 170 l-&A 

F R 7 Q k!! 
4 

l-16 5 77 

0 

I I 
842950 842960 

I 
842970 

I I 
842980 842990 

Easting 

I I I 
843000 843010 843020 

it! 

Figure 16 - Post-Phase 3 Treatment, 2nd injection, Total Chlorinated Ethenes (ppb) - 3/25/00 Contour Interval = 200 ppb 



295610 
I 

I-10 
0 

295600 
-I 

295580 

295570 -1 

l-28 
a 

I-19 
0 

1. KBA-:1-34 

l-l 
0 

‘-A’ 
11 

62 

\ 
I-17 
0 

l-21 
0 

l-27 

so’ 

/ 

I 842950 I 842960 I 
842970 842980 

I 
842990 843000 

Easting 

I-: 
27 

I-20 
0 

l-24 
0 
3 

l-26 3 
0 
17 

843010 

Figure 17 - Post-Phase 3 Treatment, 3rd Injection, Total Chlorinated Ethenes (ppb) - 4/27/00 
Contour Interval = 50 ppb 



295610 -I I-2 

295600 

i 

I-1 9 
2 295590 0 
r 
g l-28 

0 KBA-:l -34 

I-1 
0 

I-1 2 

47 
l-27 
0 

l-25 

6 

l-20 
0 

l-24 

I-1 8 
I- 3 

9’9 

4 

I-1 7 
0 

I I 
842950 842960 

I I I 
842970 842980 842990 

Easting 

I-1 5 A 
I I 

843000 843010 843020 

Figure 18 - 2nd Post-Phase 3 Treatment, 3rd Injection, Total Chlorinated Ethenes (ppb) - 5/30/00 Contour Interval = 1000 ppb 



! ! 

/ 
I 

i : ! / -I 
/ 

I - : ! : ; r 
I 

/ :- ! ! I-’ 

,. 



.--.I. -j 
__. _] ..__ i- 

.,I- .I 1. 

_ _._. -. -- 
I I 
I ._-,_--. -- 
I 

_.- ._I. 

i ’ - .-/ - -.- 30; ._./ - 

I 
-.. 2 - 

! i 
.- 

i I ’ ’ __ -._,. - .--- 

1 ’ i / - .~. - ;. .- 

i- 
t 



295610- 

295600. 

l-12 
0 
47 

I- 3 A 1 

l-24 

I 
642960 I 

642990 
I 

643000 

Easting 

l-15 
a 

643010 
I 

643020 

/ 

Figure 21 - Proposed Locations for Source Area jesting 



Tables 



Table 1. Analytical Summary, Phase I & II Treatments, NSB Kings Bay, GA 

I Tetrachloroethene Trichloroethene cis-l&DichIoroethene Vinyl Chloride Total Chlorinated 
Location j Date I wu I wm I Mm 1 WU 1 Ethenes (pgk)” 

0/17/lOOP I n I J I I ,-I 
I ” 10/30/1998 <I 1 

7 
J 

cl 8 
1 l/6/1998 1 <I <I cl 1 

1 l/24/1998 8 7 2 <I 17 
12f22J1998 12 12 6 cl 30 
111711nnn 1” I.- _, -n 
1,‘,,1777 1’) 13 4 c1 33 

2/18/1999 23 17 5 <l 45 
3/15/1999 15 12 7 cl 34 
S/20/ 1999 69 57 73 5 204 

612111999 6 Cl <l <l I 6 
“,?.,,.,.-A 
llLO/lYYY 4 <l <l <I 4 
‘a,,r,,nnn 7 <l <l <l 7 

3 91 30 9 133 
10/30/1998 <l 110 54 4 168 

<l <1 <l <l 0 
4 9 3 <l 16 
7 13 5 <I 25 

'Y <1 <3 

12 6 1 <l 19 
39 9 4 cl <I 13 
M . -1 1 

source area summary.XLS 
7/5/2ooo 1 of7 
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Table 1. Analytical Summary, Phase I & II Treatments, NSB Kings Bay, GA 

--- 
n I 177 I 

477/1vvv 1 <I I 198 I 731 I 64 I 993 I 

90 
34 I cl 42 

- 

5/20199- 1 15 I 96 I 190 I6 317 
61311999 1 

I I 
<3 130 440 11 T!?l I 

111 IIIVVV 

USGS-15 1 l/4/1998 
1 l/25/1998 c5 u . 

li-7~1999 <5 I I 29 I 07 

4rll1999 29 42 8 <I !- 79 I I 5/20/99’ <3 160 
840 110 

7 
1,110 

6131 I 999 330 170 13 -4 513 
6/23/1999 310 I60 25 d 49.5 

6 I 2 <l 

source area summary.XLS 
7/5/2000 3 of 7 



Table 1. Analytical Summary, Phase I & II Treatments, NSB Kings Bay, GA 

I Tetrachloroethene I Trichloroethene I cis-1.2-Dichloroethene I Vinvl Chloride Total Chlorinated I I 

’ d,1”,1// 9 56 2 <l <I 58 
““Q/1999 8 <l <l c5 8 

22 <l <3 <l 22 
A7 cl <I 333 

<I I <I I 1 

cl <l 0 
I d 82 

Cl 3 

-- .- 

1 “IVIA,, 1 cl Cl 
210 

I 
3 213 

“‘5/1999 Cl Cl 85 2 87 
,.n,-.n 1 1 7nn I /1 34-i 

J/Lb 

5/2111rrr ‘t 1 L-r” .a I 1-a 
612211999 <3 cl 13 Cl 13 
712711999 <3 <I 16 cl 16 
QllrEI1000 A 1 10 cl 17 , O,l”,1771 , ” I I 

-- I 
.- 

I .^,-l,.r.nn I? I 1c I 1 I /l I 29 
7 I 

I-8 u.ulwa 1, 1.l 1 .1 
311611999 7 <l cl Cl I 

5/20/1999 3 2 5 -3 I 10 6122l1999 < /1 Cl tl 5 I 
l-9 12122/1995 , , I I -. 

l/271’-- ’ -2 I 1 I l-4 I .Cl I 1A I 

3/16/1999 I 8 I 3 I IL I <I I Ll 

5/20f’“- ’ /‘1 /I I 7n CS 20 I 

6l22J1999 

‘1777 
, 

._I 
I . . 

I -- - I 70 I 3 I 2 I <l I 7J 1 I 9-J P I 61 Cl 35 1 I-10 12/22/1995 , 
;; 

I ” I -. I -_ -- 
1/27/1999 1 I 4 I <l I <I I 29 
3/16/‘0~ ’ 33 1 61 <l 23 I 
5/20/1999 1 zz I 3 I (1 I ” I LJ 

6/22/1999 1 c3 cl <l I <l I 0 1 

source area summafy.XLS 
7/5/2000 4 of 7 



Table 1. Analytical Summary, Phase I & II Treatments, NSB Kings Bay, GA 

Tetrachloroetbene Trichloroetbene cis-1.2-Dichlnm~thenp Total Chlnrinntrd 

I <I I 57 I <l I 60 
2/18/1999 I 1 <1 27 I 30 I 

170 I 44 I <5 I CL5 
z I 

I 214 
29 I 8 /l I 

UlUlIYYY L3 <I <l <l 25 
311611999 44 <1 cl Cl 44 
512011999 27 <l <l <5 27 
6/21/1999 22 <I Cl <I 22 
7/26/1999 8 <1 <1 cl 8 
n,.,,*,.,x- .,. 

1 UIIO/IYYY 1 1-I I <I I <I I cl I 13 

I-13 12/22.4998 1 <I I <I I 
33 

I 
2 I 35 

I 

__- 
I N,YY” 

20 I <so 3,400 
5 

I 
2,656 

870 I 15 <5 5,885 _^^ 

PJ I 11lJ I LI I <l Cl 137 I I I . _^^ 

3/16/199! 

3/31/1999 1 68 I cl I <l cl 
5/2Ol19Y ' 

I I 68 

I 9 17 <l <I 
t ~,')1,100 

d I ~ 17 
VILl, 177 9 210 2 <I . 

<I I 
-_- 
212 

I 

7/26/1999 <3 Cl Cl <l ! 0 
1 8/16/1999 ’ =’ ’ ’ ’ 

I 

I-17 I 12/22/1991 
30 <I <I 4 56 

1 <l 

I 

<l <l <I 0 
3/16/1999 4 Cl 4 <l 4 
5/20/l 999 22 <l 1 <5 23 

1 6/21/1999 51 <1 <1 <l 51 

source area summaty.XLS 
7/5/2000 5 of 7 



Table 1. Analytical Summary, Phase I & II Treatments, NSB Kings Bay, GA 

I Tetrachloroethene Trichloroethene cis-l,Z-Dichloroethene Vinyl Chloride Total Chlorinated I I I I I 
Location 

l-18 

Date I @?A4 I a4m I Q4m I 0.W) 1 Ethenes Q.L@)~ 1 

1 12/22/1998 1 16 I <I I <I ! <1 I 16 I 
311611999 96 3 <1 <l 99 
5/20/l 999 180 7 Cl <5 187 
612111999 <3 <I <1 <I 0 
ll7All QQQ 14 Cl cl <l IT ,,-,L/2/ , -I 1 

__ I ._ I _. I -- 

WlfJ1999 I 31 I <I I <I I <I I 31 I -..- .___. 

I-19 12/22/1998 1 <l I cl I 100 I <I I 100 7/12(11099 1 <l 41 11n 2 117 I 
-.“,.,,< __ __ -*- --- 

3/16/1999 1 <1 8 2 11 
5/21/1999 7 cl 34 <I 41 
6/22/1999 <3 <I 18 <I 18 
7/%/1999 Cl cl 3 

.,,1”,1/,1 , I 

5/31/1999 I 19 I 13 I 5 I <1 I ;; I I.__._ ___ , 
6/22/1999 ib 21 5 cl 50 

I-24 5/21/1999 30 I5 4 <1 49 
6/21/1999 8 5 <I <l 13 

l-25 5/25/1999 390 42 2 <l 434 
6/21/1999 <3 <1 9 <I 9 

<7 <l Cl cl 0 

source area summary.XLS 
7/5/2000 6of7 



Table 1. Analytical Summary, Phase I & II Treatments, NSB Kings Bay, GA 

1. Results for RW7 and RW8 on l/27/99 are not considered valid due to inadequate purging prior to sample co&&on, 
2. Totid Chlorinated Ahphatics (CACs) = sum of tetmchlorwthene, trkhloroethene, &-1,2-dic~oro&ene, and vinyl chloride cont. 
3. For computation of Total Chlorinated Aliphatics (CACs), all non-detect values were assumed b & aem. 
4. Data are considered suspect and the wells were m-sampled on 5/26/!J9 or 6!3/$@. 

c 
source area summary.XLS 
7/5/2000 7 of 7 



Table 2 - Analytical Summary, Phase III Treatment, Site 11 NSB Kings.Bay, GA 

Total 

cis-1,2- Vinyl Chlorinated 

Dichloroethene Chloride Ethenes 

Well ID 
l-l 1 

Date (UN-J) 1-m-I 
. 

) 
l/7/2000 130.0 1ou lad Tou 

(M-J) 
130.0 

2m2OOO 11.0 1u 1.41 1u 11.0 
3/25/2000 14nn 511 3S.O 5u 185.0 

- 
4/27/2000 _ -.- I 
5/30/2000 170.0 7.01 6.511 5uI 177.0 

I-12 l/7/2000 43.0 
^ _- .TI ,r,I *3.0 

Id”.” -... _- .- 
I 

11 nl lU/ 1uI 1uI 11.0 I 

E T-13 

2/2/2000 150.0 4.LI ‘“, I”, lb4.2 
6.0 

“.I 
11 IU 373.2 

5uI 5u 5u 560.0 
1111 WC) 1u 50.0 

^ -- 
2/2/2000 

3/25/2000 
4/27/2000 

--%y--- 
I&.” _-.- 

5/30/2000 41.0 ;;; 5u 5u 41.0 
I-14 l/7/2000 2800.0 240.0 151 IOU 3040.0 

l/22/2000 200.0 2ou 2ou 2ou 200.0 
___ ._rT *TT 7.4 2w2000 1 7.41 lU( IUI IUI I 

I .-- .WT . 
I 

I 
11.0 

I 
I 1/25/2000 I __-_-~ 11.01 

4/27/2000 1 15.01 ..-_ 15.0 

5/30/2000 1 
I-18 1/7/2m1 31.01 3.3 1 1UI l.UI 53.5 

110.01 1 511 1UI IUI 110.0 

32.01 -2.8 1 1;611 lU\ 34.8 A-v . 7.1 mr ?. I 

..-* 
1u 1u IU) 4.6 1 
11J IU IZ 

!ooo 4.61 
HUMII 63 nl J 62.0 .,-..L”“Y V_.V -- 

5/30/2ooO 99.0 1.61 IU 1u 99.0 
I-24 1/7/?nful 4.2 1u 102.2 

I, ,I*“““, 
86 0 
--.- 

12.0 
?I~IWINII 71 nl II J 75.4 L, w L”“” , r I.Y 4.41 . 1uI 

77 nl 1111 1uI 1u 22.0 I 3/25/2000 t 
4/28/2000 
5/30/2000 13.U I.411 1.31, 1JI 13.0 

I-25 1/7/2ooo 1100.0 lhnnl 
IV”.” 

1OIJl lOUi 1260.0 

2/u2OOO 1-lrmn inul - 
I 3/25/2000 1 

I lull.“, I 

77nl 1111 110.01 IUI 187.0 I 
I I.” _- J 

4/27/2000 27.0 IU 1.31 IU 27.0 
5/30/2000 81.0 IU 2.0 1u 83.0 

I-26 l/7/2000 71.0 1 - fiT 1u 1u 71.0 .-- I 

2/2/2ooo 100.0 1uI I 1uI 1uI 100.0 1 
Al 1111 IUI 1uI 4.7 I 

-.----- 
3/25/2000 1 
41271: !oool 

7. I _- 

17 nl 1111 1UI 1uI 17.0 I 1 I.“, .- I 

49.01 1uI 1.511 IUI 49.0 I I 5/30/2000 1 

U = compound was analyzed for but not detected to the level shown. 

I = analyte detected: value is between the method detection limit and the practical CjUantitatiOn limit. 
Page 1 of 3 



Table 2 - Analytical Summary, Phase III Treatment, Site 11 NSB Kings Bay, GA 

Total 
cis-1,2- Vinyl Chlorinate 

Tetrachloroethene Trichloroethene Dichloroethene Chloride Ethenes 
- 

IDate (ugn)l (upn) hm 
l/7/2000 

km &m 
270.0 20.0 5U 5U 290.0 

2/2/2000 78.0 SU 5U 5u 78.0 
3/25/2000 130.0 5u 5u 5u 130.0 

l/7/2000 130000.0 5OOOu 5OOOu 5ooou 130000.0 
3108.0 I l/22/2000/ 20000.0 j 2ou( 88.01 20.01 

Well ID 
I-27 

I-60 

--- 

nl 
I 

37nn nl 

16.01 
44.01 

1q 
--- 1UI 

12000.0 ( 290.01 2ou ( 20 

JL”.” 

160.01 
I 

iti 

I 
;;;I 

J 

5 

7n n l/22/2000 20.0 IU 1u 1u .--:,,., 
2LY2000 40.0 1u 1u IU 40.0 

3/25/2000] 
4/27/2000 ( 

77.01 lU/ NJ/ 
~- 

1u 
54.01 

77a - 
lU( lU( -~ 1u 54.0 

J 5/30/2000 1 130.01 5u( 5ul XJf 1 
I-64 1/7/2oool 

30.0 
27on 01 -- --. 62.0 1ou 1ou 2362.0 

l/22/2000 35.0 1u 1u 1u 35.0 
2/2/2000 12.0 1u lU_ 1u 12.0 

3/25/l 999 86.0 1u 1u 1u 86.0 
4/27/2000 ( 57.0) 

/ 1uJ 1q -~ 1q : 57.0 
5/30/2000 92.01 

9701 
5UI 

5/30/2000-DUP 1.5uI 
5U( 
llil 

5uj 92.0 
_-. -- 1111 

.v 93.0 
I-65 l/7/2000 28000.01 580.0) 1oul IOUI 7d 

1/2u2ooo 28.0) 1uI 1uI 
-, -?zziz- 

IUI 28.0 

I 

I 2/2/2000/ 4.5 1 lU/ lU( ‘Uj 4.5 
I 3/25/2000 1 

4/27/2ooO 1 
120.0) 5uj 5uJ 5u 120.0 

I 28.01 IU[ 1u 28.0 5/30/2000 I 1 210.01 --.. 
5uI 

1q 
5u 1 5uI 210.0 

:d 

U = compound was analyzed for but not detected to the level shown. 

I = analyte detected: value is between the method detection limit and the practical quantitation limit. Page 2 of 3 



Table 2 - Analytical Summary, Phase III Treatment, Site 11 NSB Kings Bay, GA 

I / I I Total 1 

1 I 1 cis-14-i ,,~+$I Ch&+$dI 
Totrachlnrmdxtne Trichloroethene Dichloroethene 

Well ID 
I-66 

Date WJA (ulm him hm (ugn) 
l/7/2000 1200.0 2ou 2ou 2ou 1200.0 

I mmmn 1.51 1u 1u 1u 0.0 
I I IIA‘d-Yv-, I 

2/2/2000 1 120.01 5uI 5uj 5U 17nn 1 
1/9C/?nMI 3nn nl 2ou I 2ou I 2ouI 2( 

_“.” 

IO.0 
JI LJI L”“” , h”“.U -_ - 

A17QPXMUl I 40.01 1uI IUI 1uj 40.0 7, au, &“YV I 
- 13Ol2000 260.0 5u 5u 5u 260.0 

l/7/2000 1800.0 49.0 1ou 1ou 1849.0 
/22/2000 28.0 .2.9 1u 1u 30.9 
2/2/2000 220.0 28.0 5u 5u 248.0 
,~.cv-lr\nn 17.0 1u 1u 1u 17.0 

62.0 3.3 1u 1u 65.3 
-- ^ r-y c -IT .cT 

3/LJILuw 
4/28/2000 
5/30/2000 72.0 3U J.Ll JJ 72.0 

I-68 l/7/2000 11 1u 1u 1u 0.0 
2m2000 730.0 9.2 1.41 1u 739.2 

3/25/2000 AQ 1u 1U 4.8 

4 
I 

U = compound was analyzed for but not detected to the level shown. 

l = analyte detected; value is between the method detection limit and the PraCtiCal CjUantitatiOn kTlk 
Page 3 of 3 
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Analytical Reports for Phase 3 Treatment 



Environmental Conservation Laboratories, Inc. 
4810 Executive ParkCourt, Suite 211 

'b 

sonville, Florida 32216-6069 
1296-3007 
9041296-6210 

www.encolabs.com 

CLIENT : Bechtel Environmental, Inc. 
ADDRESS: NAS Jacksonville 

P-0. Box 171 
Jacksonville, FL 32215 

Laboratories 

DHRS Certification No. EBZn 

REPORT # : JR1137 
DATE SUBMITTED: January 8, 2000 
DATE REPORTED : January 12, 2000 

PAGE 1 OF 15 

ATTENTION: Mr. Mark Gage 

I 

c 

##2’ 
#3 

E 

,"; 

;: 
#lO 
#ll 
#12 
#13 
#14 

SAMPLE IDENTIFICATION 

Samples submitted and 
identified by client as: 

PROJECT #: WO# JX185 

Site 11 Kings Bay 

- I-27 @ 08:55 (01/06/00) 
- I-12 @ 09:30 (01/06/00) 
- I-11 @ 10:00 (01/06/00) 
- I-18 @ lo:35 (01/06/00) 
- I-25 @ 11:15 (01/06/00) 
- I-14 @ 11:50 (01/06/00) 
- I-24 @I 12:15 (01/06/00) 
- I-13 @ 15:30 (01/06/00) 
- I-26 @ 15:40 (01/06/00) 
- I-68 @ 08:40 (01/07/00) 
- I-64 @ 10:20 (01/07/00) 
- I-69 @ 10:50 (01/07/00) 
- 1~61 @ 11:20 (01/07/00) 
- I-67 @ 12:30 (01/07/00) 

#15 - I-65 @ 13:oo (01/07/00) 

c <<<CONTINUED>>> 



Environmental Conservation Laboratories, 
4810 Executive Park Court, Suite 211 .-.- ~ 

sonville, Florida 32216-6069 
’ 296-3007 
904 I 296-6210 

www.encolabs.com 

Inc. 

Laboratories 

DHRS Certification No. EB2277 

CLIENT : Bechtel Environmental, Inc. 
ADDRESS: NAS Jacksonville 

P.O. Box 171 
Jacksonville, FL 32215 

REPORT # : JR1137 
DATE SUBMITTED: January 8, 2000 

DATE REPORTED : January 12, 2000 

PAGE 2 OF 15 

ATTENTION: Mr. Mark Gage 

SAMPLE IDENTIFICATION 

Samples submitted and 
t . identified by client as: 

PROJECT #: WC#.JKl85 

Site 11 Kings Bay 

#16 - I-62 @ 13:30 (01/07/00) 
#17 - I-60 @ 14:oo (01/07/00) 
#18 - I-66 @ 14:30 (01/07/00) 
#I9 - I-63 @ 16:OO (01/07/00) 
#20 - DUP-1 (01/,07/00) 

CT MANAGER 
dScott D. Martin 



:PA METHOD 8021 - 
'OLATILE ORGANICS 

1ichlorodifluoromethane 
lhloromethane 
'inyl Chloride 
iromomethane 
lhloroethane 
'richlorofluoromethane 
.,l-Dichloroethene , 
[ethylene Chloride 
.-1,2-Dichloroethene 
.,l-Dichloroethane 
I-1,2-Dichloroethene 

>form 
-Trichloroethane 

la&on Tetrachloride 
,2-Dichloroethane 

'richloroethene 
2-Dichloropropane 

,romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 

'etrachloroethene 
libromochloromethane 
'hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
late Analyzed 

ENCO LABORATORIES 
REPORT # : JR1137 
DATE REPORTED: January 12, 2000 
REFERENCE * WO# JX185 
PROJECT NAME I Site 11 Kings Bay 
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RESULTS OF ANALYSIS 

I-27 

5.0 u 
10 u 

5.0 u 
5.0 u 

10 u 
10 u 

5.0 u 
10 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

20 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
270 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

I-12 Units 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.6 I 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

43 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

Sk RECOV "0 RECOV 
64 61 

01/10/00 01/11/00 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
- 

c 

nalyte detected; value is between the Method Detection Level (MDL) 
,ld the Practical Quantitation Level (PQL). 

11 - Analyte value determined from a 1:5 dilution. 



:PA METHOD 8021 - 
'OLATILE ORGANICS 

1ichlorodifluoromethane 
:hloromethane 
'inyl Chloride 
rromomethane 
lhloroethane 
'richlorofluoromethane, . 
,l-Dichloroethene 

[ethylene Chloride 
-1,2-Dichloroethene 
I 1-Dichloroethane ’ . 

-Dichloroethene 
oform . 

'arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JR1137 
DATE REPORTED: January 12, 2000 
REFERENCE : WO# JX185 
PROJECT NAME : Site 11 Kings Bay 

PAGE 4 OF 15 

RESULTS OF ANALYSIS 

I-11 

10 U D2 
20U D2 
1OU D2 
1OU D2 
20U D2 
20U D2 
1OU D2 
20U D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 

130 D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 

% RECOV 
55 

01/09/00 

I-18 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
3.3 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

31 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
52 

01/11/00 

Units 

LIMITS 
52-167 

was analyzed for but not detected to the level shown. 
Analyte value determined from a 1:lO dilution. 
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EPA METHOD 8021 - 
VOLATILE ORGANICS 

DATE REPORTED: January 12, 2000 
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RESULTS OF ANALYSIS 

I-25 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene 
Methylene Chloride 
t-1,2-Dichloroethene ' ' 
l,l-Dichloroethane 
c-1,2-Dichloroethene 
Chloroform 
1' 

dz 

1-Trichloroethane 
an Tetrachloride 

1, -Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
c-1,3-Dichloropropene 
t-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Surrogate: 
Bromofluorobenzene 
Date Analyzed 

1OU D2 
20U D2 
1OU D2 
1OU D2 
20U D2 
20U D2 
1OU D2 
20U D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 

160 D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 , 

1100 D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 
1OU D2 

% RECOV 
57 

01/09/00 

I-14 

10 u 
20 u 
10 u 
10 u 
20 u 
20 u 
10 u 
20 u 
10 u 
10 u 
15 I 
10 u 
10 u 
10 u 
10 u 

240 
10 u 
10 u 
10 u 
10 u 
10 u 

2800 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

% RECOV 
60 

01/09/00 

D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D3 
D2 
D2 
D2 
D2 
D2 
D2 
D2 

U = Compound was analyzed for but not detected to the level shown, 
I = tialyte detected; value is between the Method Detection Level 

and the Practical Quantitation Level (PQL). 
Analyte value determined from a 1:lO dilution. 
Analyte value determined from a 1:50 dilution. 

Units 

LIMITS 
52-167 

(MDL) 



ENCO LABORATORIES 
REPORT # : JR1137 
DATE REPORTED: January 12, 2000 
REFERENCE : WO# JX185 
PROJECT NAME : Site 11 Kings Bay 

IPA METHOD 8021 - 
'OLATILE ORGANICS 

ichlorodifluoromethane 
hloromethane 
inyl Chloride 
romomethane 
hloroethane 
richlorofluoromethane _ 
,l-Dichloroethene ' 
ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

-Dichloroethene 

* 
form 

-Trichloroethane 
&bon Tetrachloride 
,2-Dichloroethane 
richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
?trachloroethene 
ibromochloromethane 
llorobenzene 
romoform 
1,2,2-Tetrachloroethane 
3-Dichlorobenzene 
4-Dichlorobenzene 
2-Dichlorobenzene 

irrogate: 
-omofluorobenzene 
ite Analyzed 
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RESULTS OF ANALYSIS 

I-24 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
4.2 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

12 
1.0 u 
1.0 u 
l.OU 
1.0 u 
1.0 u 

86 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

SC RECOV 
61 

01/10/00 

I-13 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.3 I 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.2 I 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

18 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

Sk RECOV 
65 

01/10/00 

Units 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
alyte detected; value is between the Method Detection Level (MDL) 
d the Practical Quantitation Level (PQL). 



c 

EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Zhloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene ' 
flethylene Chloride 
:-1,2-Dichloroethene 
L,l-Dichloroethane 
v 

:r 

?-Dichloroethene 
-l oform 
L, ,l-Trichloroethane 
3arbon Tetrachloride 
t,2-Dichloroethane 
kichloroethene 

2-Dichloropropane 
;romodichloromethane 
:-1,3-Dichloropropene 
:-1,3-Dichloropropene 
.,1,2-Trichloroethane 
Yetrachloroethene 
1ibromochloromethane 
Ihlorobenzepe 
lromoform 
.,1,2,2-Tetrachloroethane 
.,3-Dichlorobenzene 
.,4-Dichlorobenzene 
.,2-Dichlorobenzene 

ENCO LABORATORIES 
REPORT # . JR1137 
DATE REPORTED: January 12, 2000 
REFERENCE : WO# JX185 
PROJECT NAME : Site 11 Kings Bay 

PAGE 7 OF 15 

RESULTS OF ANALYSIS 

I-26 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.6 I 
1.0 u 
l.OU 
1.0 u 
1.0 u 
1.0 u 

71 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

lurrogate: % RECOV 
romofluorobenzene 66 
late Analyzed 01/10/00 

I-68 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 I 
1.0 u 
5.2 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
65 

01/10/00 

Units 

/w/L 
LET/L 
w/L 
w/L 
/ML 
w/L 
!-ET/L 
w/L 
PLg/L 
PdL 
/ML 
w/L 
PdL 
w/L 
PLg/L 
/w/L 
M/L 
KY/L 
w/L 
PdL 
/-CT/L 
/ML 
w/L 
PST/L 
m/L 
w/L 
/-4-/L 
w/L 
ETIL 

LIMITS 
52-167 

i = Compound was analyzed for but not detected to the level shown. 
lalyte detected; value is between the Method Detection Level (MDL) 

and the Practical Quantitation Level (PQL). 



EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene 
Methylene Chloride . 
t-1,2-Dichloroethene ' 
l,l-Dichloroethane 
c-1,2-Dichloroethene 
Chloroform 

e 

1-Trichloroethane 
on Tetrachloride 

1,2-Dichloroethane. 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
c-1,3-Dichloropropene 
t-1,.3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Surrogate: 
Bromofluorobenzene 
Date Analyzed 
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I-64 

10 u 
20 u 
10 u 
10 u 
20 u 
20 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 ,u 
10 u 
10 u 
62 
10 u 
10 u 
10 u 
10 u 
10 u 

2300 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

% RECOV 
61 

01/10/00 

D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2' 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D3 
D2 
D2 
D2 
D2 
D2 
D2 
D2 

15 

I-69 

10 u 
20 u 
10 u 
10 u 
20 u 
20 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
17 I 
10 u 
10 u 
10 u 
10 u 
10 u 

450 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

% RECOV 
66 

01/10/00 

Units 

D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 

u = Compound was analyzed for but not detected to the level shown. 
I = Analyte detected; value is between the Method Detection Level (MDL) 

and the Practical Quantitation Level (PQL). 
'%.nalyte value determined from a 1:lO dilution. 
Analyte value determined from a 1:50 dilution. 



SPA METHOD 8021 - 
70LATILE ORGANICS 

>ichlorodifluoromethane 
Ihloromethane 
Tiny1 Chloride 
sromomethane 
lhloroethane 
Yrichlorofluoromethane 
.,l-Dichloroethene ' . 
Iethylene Chloride 
.-1,2-Dichloroethene 
.,l-Dichloroethane 
I- 

'4 

7-Dichloroethene 
oform 

1-Trichloroethane 
&bon Tetrachloride 
,2-Dichloroethane 

'richloroethene 
2-Dichloropropane 

romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 
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I-61 

10 u 
20 u 
10 u 
10 u 
20 u 
20 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 'u 

3500 
10 u 
10 u 
10 u 
10 u 
10 u 

16000 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D4 
D2 
DB 
D2 
D2 
D2 
D4 
D2 
D2 
D2 
D2 
D2 
D2 
D2 

I-67 

10 u 
20 u 
10 u 
10 u 
20 u 
20 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
49 
10 u 
10 u 
10 u 
10 u 
10 u 

1800 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

urrogate: % RECOV % RECOV 
romofluorobenzene 54 64 
ate Analyzed 01/10/00 01/10/00 

D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D3 
D2 
D2 
D2 
D2 
D2 
D2 
D2 

= Compound was analyzed for but not detected to the level shown 
2 = Analyte value determined from a 1:lO dilution. 

tialyte value determined from a 1:50 dilution. 
Analyte value determined from a 1:200 dilution. 

Units 

LIMITS 
52-167 
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1ichlorodifluoromethane 
lhloromethane 
Tiny1 Chloride 
3romomethane 
Zhloroethane 
rrichlorofluoromethane 
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I-65 

1OU D2 
20U D2 
1OU D2 
1OU D2 
20U D2 
20U D2 

!,l-Dichloroethene 
{ethylene Chloride 
:-1,2-Dichloroethene 
.,l-Dichloroethane 
:-1,2-Dichloroethene 
:hloroform 
.,l,l-Trichloroethane 
q on Tetrachloride 

lk 
ichloroethane 

Y loroethene 
.,2-Dichloropropane 
lromodichloromethane 
!-1,3-Dichloropropene 
.-1,3-Dichloropropene 
,,1,2-Trichloroethane 
'etrachloroethene 
ribromochloromethane 
lhlorobenzene 
#romoform 
,1,2,2-Tetrachloroethane 1OU D2 
,3-Dichlorobenzene 1OU D2 
,4-Dichlorobenzene 1OU D2 
,2-Dichlorobenzene 1OU D2 

10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

580 
10 u 
10 u 
10 u 
10 u 
10 u 

28000 
10 u 
10 u 
10 u 

D2 
'D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D6 
D2 
D2 
D2 

urrogate: 
romofluorobenzene 
mate Analyzed 

% RECOV 
51 

01/10/00 

I-62 

20U D5 
40U D5 
20U D5 
20U D5 
40U D5 
40U D5 
20U D5 
40U D5 
201 D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 

290 D5 
20U D5 
20U D5 
20U D5 
20U D5 
2OU D5 

12000 D4 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 

% RECOV 
60 

01/11/00 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
Analyte detected; value is between the Method Detection Level (MDL) 

= and the Practical Quantitation Level (PQL) . 
12 = Analyte value determined from a 1:lO dilution. 
14 = Analyte value determined from a 1:200 dilution. 

Analyte value determined from a 1:20 dilution. 
Analyte value determined from a 1:500 dilution. 

. 



:PA METHOD 8021 - 
'OLATILE ORGANICS 

lichlorodifluoromethane 
'hloromethane 
'inyl Chloride 
'romomethane 
'hloroethane 
'richlorofluoromethane 
,l-Dichloroethene ' 
ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 
- 1 '-Dichloroethene 

~form 
-Trichloroethane 

arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
komodichloromethane 
-1;3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
ttrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

xroqate: 
romofluorobenzene 
ate Analyzed 

= Compound was analyzed 

ENCO LABORATORIES 
REPORT # : JR1137 
DATE REPORTED: January 12, 2000 
REFERENCE : WO# JX185 
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RESULTS OF ANALYSIS 

I-60 

5000 u 
10000 u 

5000 u 
5000 u 

10000 u 
10000 u 

5000 u 
10000 u 

5000 u 
5000 u 
5000 u 
5000 u 
5000 u 
5000 u 
5000 u 
5000 u 
5000 u 
5000 u 
5000 u 
5000 u 
5000 u 

130000 
5000 u 
5000 u 
5000 u 
5000 u 
5000 u 
5000 u 
5000 u 

% RECOV 
63 

01/12/00 

D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 
D7 

for but not detected to the level shown. 

I-66 

20U D5 
40U D5 
20U D5 
20U D5 
40U D5 
40U D5 
20U D5 
40U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 

1200 D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 

% RECOV 
54 

01/11/00 

Units 

LIMITS 
52-167 

nalyte value determined from a 1:20 dilution. 
Analyte value determined from a I:5000 dilution. 



ENCO LABORATORIES 

EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane _ 
1,1-Dichloroethene ' 
Methylene Chloride 
t-1,2-Dichloroethene 
1,1-Dichloroethane 

2-Dichloroethene 
roform 

,1-Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane. 
Bromodichloromethane 
c-1,3-Dichloropropene 
t-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
L,2-Dichlorobenzene 

Surrogate: 
3romofluorobenzene 
late Analyzed 

REPORT # : JR1137 
DATE REPORTED: January 12, 2000 
REFERENCE : WO# JX185 
PROJECT NAME : Site 11 Kings Bay 

,PAGE 12 OF 15 

RESULTS OF ANALYSIS 

I-63 

20 u 
40 u 
20 u 
20 u 
40 u 
40 u 
20 u 
40 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 

1800 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 

% RECOV 
60 

01/11/00 

D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
05 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 

DUP-1 

20U D5 
40U D5 
20U D5 
20U D5 
40U D5 
40U D5 
20U D5 
40U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20 U D5 
20U D5 
20U D5 

2300. D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 

14000 D4 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 
20U D5 

% RECOV 
53 

01/11/00 

for but not detected to the level shown. J = Compound was analyzed 
Analyte value determined from a 1:200 dilution. 
Analvte value determined from a 1:20 dilution. 

Units 

LIMITS 
52-167 



ENCO LABORATORIES 

5PA METHOD 8021 - 
TOLATILE ORGANICS 

Iichlorodifluoromethane 
Zhloromethane 
Tiny1 Chloride 
3romomethane 
Zhloroethane 
Yrichlorofluoromethane 
.,l-Dichloroethene ' .- 
Iethylene Chloride 
:-1,2-Dichloroethene 
.,l-Dichloroethane :- 
-4 

?-Dichloroethene 
1 oform 
-I ,l-Trichloroethane 
Carbon Tetrachloride 
.,2-Dichloroethane 
'richloroethene 

2-Dichloropropane 
;romodichloromethane 
:-1,3-Dichloropropene 
.-1,3-Dichloropropene 
.,1,2-Trichloroethane 
'etrachloroethene 
bibromochloromethane 
lhlorobenzene 
~romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

'urrogate: 
,romofluorobenzene 
late Analyzed 

REPORT # : JR1137 
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RESULTS OF ANALYSIS 

LAB BLANK 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l.OU 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

LAB BLANK 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV % RECOV 
66 55 

01/09/00 01/10/00 

Units 

LIMITS 
52-167 

I ,ompound was analyzed for but not detected to the level shown. 



ENCO LABORATORIES 

EPA METHOD 8021 - 
VOLATJLE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane I 
l,l-Dichloroethene ' 
Methylene Chloride 
t-1,2-Dichloroethene 
l,l-Dichloroethane 

2-Dichloroethene 
roform 

,l-Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
c-1,3-Dichloropropene 
t-1,3-Dichloropropene 
1,1,2-Trichloroethane 
I'etrachloroethene 
Jibromochloromethane 
lhlorobenzene 
3romoform 
L,1,2,2-Tetrachloroethane 
L,3-Dichlorobenzene 
L,4-Dichlorobenzene 
L,2-Dichlorobenzene 

surrogate: 
3romofluorobenzene 
late Analyzed 

REPORT # : JR1137 
DATE REPORTED: January 12, 2000 
REFERENCE : WO# JX185 
PROJECT NAME : Site 11 Kings Bay 
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RESULTS OF ANALYSIS 

LAB BLANK 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l.O'U 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
66 

01/11/00 

LAB BLANK 

1.0 u 
2.0 u 
l.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
76 

01/12/00 

Units 

LIMITS 
52-167 

Jo Compound was analyzed for but not detected to the level shown. 
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QUALITY CONTROL DATA 

'araxneter 
% RECOVERY 
MS/MSD/LCS 

:PA Method 601/6230D/8010/8021 
[ethylene Chloride 88/ 95/ 97 
lhloroform 108/101/163 
'arbon Tetrachloride lOO/ go/122 
'richloroethene 801 83/ 86 
'etrachloroethene . */ */ 96 
hlorobenzene + 98/ 98/ 98 

ACCEPT 
LIMITS 

51-155 8 29 
63-145 7 16 
64-146 10 21 
60-140 4 .24 
66-146 * 21 
70-137 Cl 19 

% RPD 
MS/MSD 

ACCEPT 
LIMITS 

lvironmental Conservation Laboratories Comprehensive QA Plan #910190 

= MS/MSD/RPD unavailable due to high original sample concentration. 
= Less Than 

; = Matrix Spike 
;D = Matrix Spike Duplicate 
3s = Laboratory Control Standard 
?D = Relative Percent Difference 

lis report shall not be reproduced except in full, without the written 
of the laboratory. 

,mples as submitted. 
Results for these procedures apply only to 



CHAIN OF CU DY RECORD dK\~3l 
ite Name: 5% // &W /sJtl/ SEIR No.: 

Delivery Order No.: /DY COC Number: 
Cooler/Crate No.: / Lab: /GfAc 0 

Field Logbook No.: 
1 Logbook Pg. No.: 

Sampled by: 

Legend SAMPLE NPE 

PSB Preservative Blank 
FDP Field Duplicate 
ENV Environmental 
FDB Field Blank 
GE0 Geotechnical Sample 
MXD Matrix Spike Duplicate 
MXS Matrix Spike 

I 

BLS 
BLB 
PTS 
FRP 
RSB 
SPL 
TRP 
I 

Blind Spike 
Blink Blank 
Point Source 
Field Replicate 
Rinsate Blank 
Split 
Trip Blank 

1 c 

Sign - 
MATRIX 

Print 

AIR Air SBS Subsurface Soil PlW Potable Water 
FL0 Flora SED Sediment a 
FAU 

SEP Seeps 
Fauna SFS Surface Soil SOL Solid 

GWT Groundwater SPW Surface Water ’ WWT Waste Water 
LCH Leachate SLG Sludge SLW Solid Waste 
OIL Oil SST Surf& Water Storm Event 

I I 
station ID 1 BEI Sample 1 Sample 1 Matrix 1 Collection I Container ID I Preservative 

RELINQUISHED BY I RECEIVED BY DATE 1. -TIME 1 REASON FOR TRANSFER 

Shipper: 

Ship to: 

Sign 
QC LEVELS 

S Sample Results and QC 
C Reported 
D Sample results, QC and raw data reported 
E Sample resuts, blanks, and calibration reportred 
S Screening level analysis 

I I I 

Pay Item Parameter 
I I 

Priority 
I 

QC Code 

I CONTAMINATION 1 YES 1 NO 

I Radiological 

1 Chemical 

Airbill No. Traffic Report No 



CHAIN OF CUSTOD&ORD (Continued) I* Page- LG!c 
Sample Matrix Collection 

itation ID BEI Sample ID Type Code DateiTime Container ID Preservative Pay Item Parameter Priority QC Level 



Environmental Conservation Laboratories, 
4 0 Executive Park Court, Suite 211 

8) 

onville, Florida 32216-6069 
296-3007 

Fax 904 / 296-6210 
www.encolabs.com 

Inc. 

Labora tories 

DHRS Certification No. E02277 

ILIENT : Bechtel Environmental, Inc. REPORT # : JR1364 
LDDRESS: NAS Jacksonville DATE SUBMITTED: January 22, 2000 

P.O. Box 171 DATE REPORTED : January 25, 2000 
Jacksonville, FL 32215 

PAGE 1 OF 9 

.TTENTION: Mr. Mark Gage 

SAMPLE IDENTIFICATION 

Samples submitted and 
identified by client as: 

WO# JX185 

Kings Bay 

01/22/00 

#l - I-14 
#2 - I-60 
#3 - I-61 
#4 - I-62 
#5 - I-63 
#6 - I-64 
#7 - I-65 
#8 - I-66 
#9 - I-67 
#lO - I-69 
#ll - DUP-1 

CT MANAGER 



ENCO LABORATORIES 
REPORT # . JR1364 
DATE REPORTED: January 25, 2000 
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5PA METHOD 8021 - 
TOLATILE ORGANICS 

1ichlorodifluoromethane 
Zhloromethane 
Tiny1 Chloride 
sromomethane 
lhloroethane 
:richlorofluoromethane 
.,l-Dichloroethene 
lethylene Chloride 
:-1,2-Dichloroethene ' 
.,l-Dichloroethane 
:-1,2-Dichloroethene 
lhloroform 

-Trichloroethane 
,n Tetrachloride. 

.,2-Dichloroethane 
'richloroethene 

2-Dichloropropane 
,;omodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

PAGE 2 OF 9 

RESULTS OF ANALYSIS 

I-14 

20U Dl 
40U Dl 
20U Dl 
20U Dl 
40U Dl 
40U Dl 
20U Dl 
40U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 20U Dl 20U Dl 
20U Dl 20U Dl 20U Dl 
20U Dl 20U Dl 20U Dl 
20U Dl 20U Dl 20U Dl 
2ou Dl 2ou Dl 20U Dl 
20UDl , 20UDl , 20U Dl 

200 200 Dl Dl 20000 D2 
20U Dl 20U Dl 20U Dl 
20U Dl 20U Dl 20U Dl 
20U Dl 20U Dl 20U Dl 
20U Dl 20U Dl 20U Dl 
20U Dl 20U Dl 20U Dl 
20U Dl 20U Dl 20U Dl 
20U Dl 20U Dl 20U Dl 

I-60 

20 u 
40 u 
20 u 
20 u 
40 u 
40 u 
20 u 
40 u 
20 u 
20 u 
88 
34 I 
20 u 
20 u 
20 u 

Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
.Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

urrogate: 
romofluorobenzene 
ate Analyzed 

% RECOV % RECOV 
90 66 

01/22/00 01/22/00 

Units 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
= Analyte detected; value is between the Method Detection Level (MDL) 

qnd the Practical Quantitation Level (PQL) . 
malyte value determined from a 1:20 dilution. 

Analyte value determined from a 1:500 dilution. 



ENCO LABORATORIES 
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REFERENCE : WO# JX185 
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:PA METHOD 8021 - 
'OLATILE ORGANICS 

)ichlorodifluoromethane 
Ihloromethane 
Tiny1 Chloride 
komomethane 
Ihloroethane 
'richlorofluoromethane, - 
,,l-Dichloroethene 
[ethylene Chloride 
-1,2-Dichloroethene 
.l-Dichloroethane 

-Dichloroethene 
oform 

l,l-Trichloroethane 
&bon Tetrachloride 
,2-Dichloroethane 

'richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 

1,2-Trichloroethane 
'etrachloroethene 
libromochloromethane 
'hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
late Analyzed 

RESULTS OF ANALYSIS 

I-61 

20U Dl 
40U Dl 
20U Dl 
20U Dl 
40U Dl 
40U Dl 
20U Dl 
40U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 

290 Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 
20U Dl 

Sk RECOV 
87 

01/22/00 

I-62 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 

90 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
950 Dl 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
66 

01/22/00 

Units 

LIMITS 
52-167 

ompound was analyzed for but not detected to the level shown. 
Analyte value determined from a 1:20 dilution. 



:PA METHOD 8021 - 
'OLATILE ORGANICS 

1ichlorodifluoromethane 
lhloromethane 
'inyl Chloride 
romomethane 
lhloroethane 
'richlorofluoromethane 
,l-Dichloroethene ' . 

:ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

3-Dichloroethene 

4tl 
Iform 
-Trichlo$oethane 

&bon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: % RECOV "0 RECOV 
romofluorobenzene 67 56 
ate Analyzed 01/23/00 01/23/00 

ENCO LABORATORIES 
REPORT # * JR1364 
DATE REPORTED: January 25, 2000 
REFERENCE : WO# JX185 
PROJECT NAME : Kings Bay 
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RESULTS OF ANALYSIS 

I-63 A 

1.0 
3.0 
1.0 
1.0 
2.0 
2.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

20 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

U 
I 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

I-64 Units 

1.0 u PdL 
6.0 PST/L 
1.0 u /e/L 
1.0 u Pug/L 
2.0 u PL9/L 
2.0 u w/L 
1.0 u w/L 
2.0 u KG 
1.0 u PSI/L 
1.0 u /CT/L 
1.0 u i-cl/L 
1.0 u /ML 
1.0 u PdL 
1.0 u KT/L 
1.0 u w/L 
1.0 u w/L 
1.0 u KT/L 
1.0 u PST/L 
1.0 u KG 
1.0 u w/L 
1.0 u Pm-J 

35 w/L 
1.0 u /ML 
1.0 u w/L 
1.0 u w/L 
1.0 u w/L 
1.0 u PM-J 
1.0 u w/L 
1.0 u PST/L 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 

c 
ialyte detected; value is between the Method Detection Level (MDL) 

ad the Practical Quantitation Level (PQL) . 



:PA METHOD 8021 - 
'OLATILE ORGANICS 

bichlorodifluoromethane 
lhloromethane 
'inyl Chloride 
.romomethane 
'hloroethane 
'richlorofluoromethane . 
,l-Dichloroethene ' 
ethylene Chloride 
-1,2-Dichloroethene 
.l-Dichloroethane 

-Dichloroethene 

arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 
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RESULTS OF ANALYSIS 

I-65 I-66 

1.0 u 
3.0 I 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
6.2 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l.OU 
1.0 u 
1.0 u 

28 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
53 

01/23/00 

1.0 u 
10 

1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u- 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.5 I 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
70 

01/23/00 

Units 

LIMITS 
52-167 

= Compound was 

a 

analyzed for but not detected to the level shown. 

nalyte detected; value is between the Method Detection Level (MDL) 
and the Practical Quantitation Level (PQL). 



c 

IPA METHOD 8021 - 
'OLATILE ORGANICS 

ichlorodifluoromethane 
hloromethane 
'inyl Chloride 
romomethane 
hloroethane 
richlorofluoromethane 
,l-Dichloroethene ' . 
ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

^-Dichloroethene 
form 

-Trichloroethane 
&bon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
komodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
llorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
.4-Dichlorobenzene 
,2-Dichlorobenzene 

xroqate: 
romofluorobenzene 
ite Analyzed 

ENCO LABORATORIES 
REPORT # : JR1364 
DATE REPORTED: January 25, 2000 
REFERENCE : WO# JX185 
PROJECT NAME : Kings Bay 

PAGE 6 OF 9 

RESULTS OF ANALYSIS 

I-67 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.9 
1.0 u 
l.OU 
1.0 u 
1.0 u 
1.0 u 

28 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
78 

01/23/00 

I-69 Units 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

36 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
68 

01/23/00 

LIMITS 
52-167 

(L anpound was analyzed for but not.detected to the level shown. 



:PA METHOD 8021 - 
'OLATILE ORGANICS 

lichlorodifluoromethane 
'hloromethane 
'inyl Chloride 
)romomethane 
'hloroethane 
'richlorofluoromethane 
,l-Dichloroethene , . 

:ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 
-1,2-Dichloroethene 

#!a 
oform 
-Trichloroethane 

&bon Tetrachloride 
,2-Dichloroethane 
richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JR1364 
DATE REPORTED: January 25, 2000 
REFERENCE : WO# JX185 
PROJECT NAME : Kings Bay 

PAGE 7 OF 9 

RESULTS OF ANALYSIS 

DUP-1 

20 u 
40 u 
20 u 
20 u 
40 u 
40 u 
20 u 
40 u 
20 u 
20 u 

110 
52 
20 u 
20 u 
20 u 
40 I 
20 u 
20 u 
20 u 
20 u 
20 u 

27000 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 

Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
D2 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

% RECOV 
89 

01/23/00 ' 

LAB BLANK 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
a4 

01/22/00 

Units 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
= Analyte detected; value is between the Method Detection Level (MDL) 

nd the Practical Quantitation Level (PQL) . 
Analyte value determined from a 1:20 dilution. 
Analyte value determined from a 1:500 dilution. 



CPA METHOD 8021 - 
70LATILE ORGANICS 

1ichlorodifluoromethane 
lhloromethane 
Tiny1 Chloride 
lromomethane 
lhloroethane . 
'richlorofluoromethane 
.,l-Dichloroethene ' .. 
Iethylene Chloride 
.-1,2-Dichloroethene 
.,l-Dichloroethane 

K 
'-Dichloroethene 

Jform 
.,l,l-Trichloroethane 
larbon Tetrachloride 
.,2-Dichloroethane 
'richloroethene 

2-Dichloropropane 
~romodichloromethane 
-c,3-Dichloropropene 
-1,3-Dichloropropene 
,1;2-Trichloroethane 

'etrachloroethene 
libromochloromethane 
'hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urroaate: 
romofluorobenzene 
Nate Analyzed 

ENCO LABORATORIES 
REPORT # : JR1364 
DATE REPORTED: January 25, 2000 
REFERENCE : WO# JX185 
PROJECT NAME : Kings Bay 

PAGE 8 OF 9 

RESULTS OF ANALYSIS 

LAB BLANK 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
IL.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
a4 

01/22/00 

LAB BLANK 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
77 

01/23/00 

Units 

LIMITS 
52-167 

,c cJompound was analyzed for but not detected to the level shown. 
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QUALITY CONTROL DATA 

% RECOVERY ACCEPT % RPD ACCEPT 
'arameter MS/MSD/LCS LIMITS MS/MSD LIMITS 

:PA Method 601/6230D/8010/8021 (I-14,1-60,1-61) 
[ethylene Chloride 91/ 94/ 96 51-155 3 29 
!hloroform aa/ 94/ 91 63-145 6 16 
!arbon Tetrachloride 92/106/100 64-146 14 21 
'richloroethene 97/105/ 98 60-140 a 24 
'etrachloroethene 94/ 98/ 99 66-146 4 21 

. 'hlorobenzene 9 92/ 93/ 93 70-137 1 19 

PA Method 601/6230D/8010/8021 (I-62,1-63,1-64,1-65,1-66,1-67,1-69,DUP-1) 
L LIA" AL.*- ,,lloride 84/106/ 76 51-155 23 29 

n Tetrachloride 

etrachloroethene 
hlorobenzene 

92/ 99/ a0 63-145 
ua/lo6/ a0 64-146 
122/114/ 77 60-140 
111/102/ 75 66-146 

83/ 94/ 74 70-137 

7 16 
11 21 
.7 24 

a 21 
12 19 

nvironmental Conservation Laboratories Comprehensive QA Plan #glolgo 

= Less Than 
s = Matrix Spike 
SD = Matrix Spike Duplicate 
ZS = Laboratory Control Standard 
PD = Relative Percent Difference 

shall not be reproduced except in full, without the written 
val of the laboratory. Results for these procedures apply only to 
amples as submitted. 



CHAIN OF CUW--- ------ DY RECORD */of5& 

Cooler/Crate No.: 

No.: SEIR 
COC Number: . -. 11,. 
Lab: ~/vCU 
Field Logbook No.: 
Logbook Pg. No.: 

f 

1 
Sampled by: 

fi.A &$?P 
Print 

Legend SAMPLE TYPE 

‘SB Preservative Blank BLS Blind Spike 
:DP Field Duplicate BLB Blink Blank 
!NV Environmental PTS Point Source 
‘DB Field Blank FRP Field Replicate 
SE0 Geotechnical Sample RSB Rinsate Blank 
AXD Matrix Spike Duplicate SPL Split 
AXS Matrix Spike TRP Trip Blank 

I I 

MATRIX 

AIR 
FL0 

Air 
Flora 

SBS Subsurface Soil 
SED Sediment 

PTW Potable Water 
SEP Seeos 

FAU Fauna SFS Surface Soil - SOL Solid 
GWT Groundwater SPW Surface Water ’ WWT Waste Water 
LCH Leachate SLG Sludge SLW Solid Waste 
OIL Oil SST Surface Water Storm Event 

A4.Q- 
Siqn Print 

Station ID BE1 Sample Sample Matrix Collection Container ID Preservative 
ID Type Code Date/Time 

.Jr=- 14 Z-M E;cvV &UT /-ww///go 81. d$ ML 

f$ELINC#&‘FjED BY - RECEIVED BY DATE MIME REASON FOR TRANSFER 

UkdL-am Lvi?zkb /,$a0 f 7;;-w~ 

Shipper: 

Ship to: 

T- 

Siqn 
QC LEVELS 

S Sample Results and QC 
C Reported 
D Sample results, QC and raw data reported 
E Sample resuts, blanks, and calibration reportred 
S Screening level analysis 

Pay Item Parameter 
1 

Priority 

COMMENTS/INSTRUCTIONS 

B&h-J km/f6 2E 

Airbill No 

QC Code 

CONTAMINATION 

Radiological 

YES NO 

Chemical bYI 

N& Traffic Report No. /o 4 



CHAIN OF CUSTOD CORD (Continued) 

r 1 Sample 1 Matrix 1 Collection 

r 
Type 1 Code 1 Date/Time I Container ID I Preservative I Pay ltem 

- -- 



c 

LIENT : Bechtel Environmental, Inc. REPORT # : JR1511 
DDRESS: NAS Jacksonville DATE SUBMITTED: February 3, 2000 

P.O. Box 171 DATE REPORTED : February 11, 2000 
Jacksonville, FL 32215 

PAGE 1 OF 17 

TTENTION: Mr. Mark Gage 

SAMPLE IDENTIFICATION 

, . 
Samples submitted and 

identified by client as: 

c 
Site 11 Kings Bay 

#l - I-60 @ 12:oo (02/02/00) 

iE 
- I-61 @ 15:25 (02/02/00) 
- I-62 @ 13:45 (02/02/00) 

#4 - I-63 @ 11:30 (02/02/00) 

#"z 
- I-64 @ 16:00 (02/02/00) 
- I-65 @ 14:20 (02/02/00) 

#7 - I-66 @ 13:15 (02/02/00) 
#a - I-67 @ 14:50 (02/02/00) 

#"TO 
- I-68 @ 17:oo (02/02/00) 
- I-69 @ 16:30 (02/02/00) 

#ll - DUP-01 (02/02/00) 
#12 - I-11 @ 11:15 (02/03/00) 
#13 - I-12 @I lo:45 (02/03/00) 
#14 - I-13 @ 09:45 (02/03/00) 
#15 - I-14 @ 07:50 (02/03/00) 

cc<CONTIN7JED>>> 



Environmmtal ConsOWdm bboratOrie8, hX. 

4810 Ewa~twe Park Court, Suite 211 
J&sonvih, Florida 3221 &go89 
904 1296-3007 

‘@zgizzQ 
Laboratories 

OliRS Csdiitlen k E-77 

REPORT :: : JR:::: 
DATE SUBMITTED: February 3, 201=0 
DATE REPORTED : 1-‘?k!r::ar'y 11, 2030 

PAGE 2 OF 17 

. 

SAMPLE IDENTIFICATION 

I . 
Samples s*dbmitted and 

identified by client iis': 

$16 - I 24 (02/03/\70: 
# 17 - T-25 @ 09:45 (02/03/00) 
318 - '1-26 23 09:?.5 (C2/03/00) 
r: 'I 9 - I-27 @ lo:15 (G2/03/;)L\) 
$20 - Z..l@ :'j 11:~O (@2/03/001 

MANAGER ___ _ 



c 

ZPA METHOD 8021 - 
TOLATILE ORGANICS 

1ichlorodifluoromethane 
lhloromethane 
'inyl Chloride 
komomethane 
'hloroethane 
'richlorofluoromethane, - 
,l-Dichloroethene 

[ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

&F 
-Dichloroethene 
oform 

,l,l-Trichloroethane 
arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

prroaate: 
romofluorobenzene 
ate Analyzed 

c Jmpound was analyzed for but not detected to the level shown. 
1 = Analyte value determined from a 1:lO dilution. 

ENCO LABORATORIES ' 
REPORT # : JR1511 
DATE REPORTED: February 11, 2000 
REFERENCE : WO# JX179 
PROJECT NAME : Site 11 Kings Bay 
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RESULTS OF ANALYSIS 

I-60 

10 u 
20 u 
10 u 
10 u 
20 u 
20 u 
10 u 
20 u 
10 u 
10 u 
26 
45 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

660 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

I-61 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
3.0 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

26 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV % RECOV 
73 74 

02/09/00 02/12/00 

Units 

LIMITS 
52-167 



PA METHOD 8021 - 
'OLATIJ;E ORGANICS 

ichlorodifluoromethane 
hloromethane 
inyl Chloride 
romomethane 
hloroethane 
richlorofluoromethane 
,I-Dichloroethene , 
ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 
-1,2-Dichloroethene 

oform 
-Trichloroethane 

&bon Tetrachloride 
,2-Dichloroethane 
richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urroaate: 
romofluorobenzene 
ate Analyzed 

ENCO LABOMTORIES ' 
REPORT # : JR1511 
DATE REPORTED: February 11, 2000 
REFERENCE : WO# JX179 
PROJECT NAME : Site 11 Kings Bay 

PAGE 4 OF 17 

RESULTS OF ANALYSIS 

I-62 

10 u 
20 u 
10 u 
10 u 
20 u 
20 u 
10 u 
24 I 
10 u 
10 u 
10 u 
21 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

610 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
D.1 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

I-63 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 I 
1.0 u 
1.0 u 
1.0 u 
4.7 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

40 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV % RECOV 
75 61 

02/12/00 02/12/00 

Units 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
detected; value is between the Method Detection Level (MDL) 

nd the Practical Quantitation Level (PQL). 
1 = Analyte value determined from a 1:lO dilution. 
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PA METHOD 8021 - 
OLATILE ORGANICS 

ichlorodifluoromethane 
hloromethane 
inyl Chloride 
romomethane 
hloroethane 
richlorofluoromethane 
,l-Dichloroethene ' . 
ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

a 

,Dichloroethene 
dform 

,l,l-Trichloroethane 
arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 
2-Dichloropropane 

komodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
:trachloroethene 
ibromochloromethane 
llorobenzene 
comoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

xrocrate: 
romofluorobenzene 
lte Analyzed 

RESULTS OF ANALYSIS 

I-64 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
2.9 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l.OU 
1.0 u 
1.0 u 
1.0 u 

12 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
65 

02/08/00 

I-65 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
4.5 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
86 

02/06/00 

Units 

LIMITS 
52-167 

sompound was analyzed for but not detected to the level show. 



ENCO LABORATORIES * 
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EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane, _ 
l,l-Dichloroethene 
qethylene Chloride 
t-1,2-Dichloroethene 
l,l-Dichloroethane 

* 

2-Dichloroethene 

L 
roform 

,l-Trichloroethane 
Carbon Tetrachloride 
L,2-Dichloroethane 
kichloroethene 
L,2-Dichloropropane 
3romodichloromethane 
--1,3-Dichloropropene d 
:-1,3-Dichloropropene 
L,1,2-Trichloroethane 
retrachloroethene 
>ibromochloromethane 
Zhlorobenzene 
3romoform 
.,1,2,2-Tetrachloroethane 
.,3-Dichlorobenzene 
.,4-Dichlorobenzene 
.,2-Dichlorobenzene 

lurroffate: 
lromofluorobenzene 
late Analyzed 

PAGE 6 OF 17 

RESULTS OF ANALYSIS 

I-66 

5.0 U D2 
1OU D2 

5.0 U D2 
5.0 U D2 

1OU D2 
1OU D2 

5.0 U D2 
1OU D2 

5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
120 D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 

% RECOV 
69 

02/08/00 

I-67 

5.0 U D2 
1OU D2 

5.0 U D2 
5.0 U D2 

1OU D2 
10 U D2 

5.0 U D2 
1OU D2 

5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U 02 

28 D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
220 D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 
5.0 U D2 

% RECOV 
68 

02/08/00 

Units 

LIMITS 
52-167 

I ompound was analyzed for but not detected to the level shown. 
1 Analyte value determined from a 1:5 dilution. 



c 

:PA METHOD 8021 - 
'OLATILE ORGANICS 

)ichlorodifluoromethane 
fhloromethane 
'inyl Chloride 
romomethane 
lhloroethane 
'richlorofluoromethane 
,l-Dichloroethene , _ 

Iethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 
-1,2-Dichloroethene 

Y_ 
>form 
-Trichloroethane 

arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
;omodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

ENCO LABORATORIES ' 
REPORT # : JR1511 
DATE REPORTED: February 11, 2000 
REFERENCE : WO# JX179 
PROJECT NAME : Site 11 Kings Bay 
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RESULTS OF ANALYSIS 

I-68 I-69 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
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= Compound was analyzed for but not detected to the level shown. 
-7alyte detected; value is between the Method Detection Level (MDL) 

&d the Practical Quantitation Level (PQL). 
1 = Analyte value determined from a 1:lO dilution. 
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= Compound was analyzed for but not detected to the level shown. 
nalyte detected; 

ie 

value is between the Method Detection Level (MDL) 
d the Practical Quantitation Level (PQL). 

= Analyte value determined from a 1:lO dilution. 
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value is between the Method Detection Level (MDL) 
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iurroaate: % RECOV % RECOV 
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late Analyzed 02/06/00 02/06/00 

I = Compound was analyzed for but not detected to the level shown. 
: = Analyte detected; value is between the Method Detection Level (MDL) 

-nd the Practical Quantitation Level (PQL). 
.aalyte value determined from a 1:lO dilution. 

= Analyte value determined from a 1:25 dilution. 
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= Compound was analyzed for but not detected to the level shown. 
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d the Practical Quantitation Level (PQL) . 
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IPA METHOD 8021 - 
'OLATILE ORGANICS 

lichlorodifluoromethane 
'hloromethane 
'inyl Chloride 
romomethane 
hloroethane 
richlorofluoromethane, . 
,l-Dichloroethene 
ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

,Dichloroethene 
~OfOrm 

,l,l-Trichloroethane 
arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
;omodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urroaate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES ' 
REPORT # : JR1511 
DATE REPORTED: February 11, 2000 
REFERENCE : WO# JX179 
PROJECT NAME : Site 11 Kings Bay 

PAGE 13 OF 17 

RESULTS OF ANALYSIS 

LAB BLANK 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
89 

02/04/00 

LAB BLANK 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 U 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
84 

02/05/00 

Units 

LIMITS 
52-167 

i 
= Compound was analyzed for but not detected to the level shown. 
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QUALITY CONTROL DATA 

'arameter 
% RECOVERY ACCEPT 
MS/MSD/LCS LIMITS 

% RPD ACCEPT 
MS/MSD LIMITS 

;EB Method 601/6230D/8010/8021 (I-60.1-61.1-62,1-63,1-64,1-6,I-67,1- 
8,1-69.DUP-01) 
[ethylene Chloride 88/ 86/ 90 51-155 2 29 
'hloroform 98/ 98/ 92 63-145 <l 16 
'arbon Tetrachloride 99/104/100 64-146 5 21 
'richloroethene 60-140 . .91/ 93/ 95 .2 24 
'etrachloroethene 1 */ */101 66-146 * 21 
hlorobenzene 95/ 92/ 96 70-137 3 19 

pB Method 601/6230D/8010/8021 (I-11.1 2,1-13,1-14,1-24,1-25,1-26,1-27,1-18) 
-1ene Chloride 86/ 82,lO;l 51-155 5 29 
Jf0r-m 95/ 83/109 63-145 13 16 

on Tetrachloride 89/ 76/120 64-146 16 21 
richloroethene 89/ 85/109 60-140 4 24 
etrachloroethene 94/104/ 93 66-146 10 21 
hlorobenzene 86/ 84/ 90 70-137 2 19 

nvironmental Conservation Laboratories Comprehensive QA Plan #910190 

= MS/MSD/RPD unavailable due to high original sample concentration. 
= Less Than 

S = Matrix Spike 
SD = Matrix Spike Duplicate 
CS = Laboratory Control Standard 
PD = Relative Percent Difference 

his report shall not be reproduced except in full, without the written 
Tral of the laboratory. Results for these procedures apply only to 
Amples as submitted. 



CHAIN OF CU IY RECORD 
ite Name: S’l’fc I/ && A/ 

Delivery Order No.: 
, I 

Cooler/Crate No.: 

’ SEIR No.: 
COC Number: 
Lab: K~fco 
Field Logbook No.: 
Logbook Pg. No.: 

s ;ampled by: 
A-4 Q+ 

Siqn Print 
.egend SAMPLE TYPE 

‘SB Preservative Blank 
DP Field Duplicate 
:NV Environmental 
‘DB Field Blank 
GE0 Geotechnical Sample 
AXD Matrix Spike Duplicate 
AXS Matrix Spike 

I 

BLS 
BLB 
PTS 
FRP 
RSB 
SPL 
TRP 
I 

Blind Spike 
Blink Blank 
Point Source 
Field Replicate 
Rinsate Blank 
Split 
Trip Blank 

I 
I 

1 

MATRIX QC LEVELS 

AIR Air SBS Subsurface Soil PTW Potable Water 
FL0 Flora SED Sediment SEP Seeps 
FAU Fauna SFS Surface Soil - SOL Solid 
GWT Groundwater SPW Surface Water ’ WWT Waste Water 
LCH Leachate SLG Sludge SLW Solid Waste 
OIL Oil SST Surface Water Storm Event 

S Sample Results and QC 
C Reported 
D Sample results, QC and raw data reported 
E Sample resuts, blanks, and calibration reportred 
S Screening level analysis 

Station ID BEI Sample 
I 

Sample Matrix Collection 
I 

Container ID 
I 

Preservative 
ID Type Code Datemime 

Shipper: 

Ship to: 

1 I 
Pay Item Parameter 

I I 
Priority 

I 
QC Code 

COMMENTS/INSTRUCTIONS 

I CONTAMINATION 1 YES 1 NO 

Radiological 

Chemical 

Airbill No. 
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Environmental Conservation Laboratories, inc. 
6 0 1296-3007 onville, Executive Florida Park 32216-6069 Court, Suite 211 

Fax 904 / 296-6210 
. www.encolabs.com 

3LIENT : Bechtel Environmental, Inc. 
JDDRESS: NAS Jacksonville 

P-0. Box 171 
Jacksonville, FL 32215 

DHRS Certification No. EB2277 

REPORT # : JAX10459 
DATE SUBMITTED: March 26, 2000 
DATE REPORTED : March 31, 2000 

PAGE 1 OF 16 

iTTENTION: Mr. Mark Gage 

SAMPLE IDENTIFICATION 

I - Samples submitted and 
identified by client as: 

PROJECT #: SITE 11 

#l 

;: 

;z 

;: 
#8 

;:0 
#ll 
#12 
#13 
#14 
#15 

NSB Kings Bay 

03/25/00 

- I-11 @ 08:OO 
- I-12 @ 08:30 
- I-13 @ 09:30 
- I-14 @ 12:oo 
- I-18 @, 09:oo 
- I-24 @ 17:lO 
- I-25 @ 11:oo 
- I-26 @ 10:30 
- I-27 @ lo:oo 
- I-60 @ 13:45 
- I-61 @ 12:45 
- I-62 @I 15:25 
- I-63 @ 16:25 
- I-64 @ 13:15 
- I-65 @ 14:50 

***CONTINUED*** 



Environmental Conservation Laboratories, inc. 
/I’ - Executive Park Court, Suite 21 1 

b 
onville, Florida 32216-6069 

1296-3007 
Fax 904 / 296-6210 
www.encolabs.com 

Labora tories 

DHRS Certification No. E82277 

3LIENT : Bechtel Environmental, Inc. 
ADDRESS: NAS Jacksonville 

P.O. Box 171 
Jacksonville, FL 32215 

REPORT # : JAX10459 
DATE SUBMITTED: March 26, 2000 
DATE REPORTED : March 2000 31, 

PAGE 2 OF 16 

rTTENTION: Mr. Mark Gage 

SAMPLE IDENTIFICATION 

Samples submitted and 
identified by client as: 

PROJECT #: SITE 11 

c NSB Kings Bay 

03/25/00 

#16 - I-66 @ 15:55 
#17 - I-67 @ 14:20 
#18 - I-68 @'16:55 
#19 - I-69 @ 11.:30 
#20 - DUP-01 @ 0O:OO 

T MANAGER 
Scott D. Martin 



:PA METHOD 8021 - 
'OLATILE ORGANICS 

)ichlorodifluoromethane 
:hloromethane 
rinyl Chloride 
\romomethane 
lhloroethane 
'richlorofluoromethane _ 
.,l-Dichloroethene ' 
[ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

-Dichloroethene 
oform 

,l,l-Trichloroethane 
'arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 2000 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings Bay 

PAGE 3 OF 16 

RESULTS OF ANALYSIS 

I-11 

5.0 u 
10 u 

5.0 u 
5.0 u 

10 u 
10 u 

5.0 u 
10 u 

5.0 u 
5.0 u 

35 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
150 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

I-12 

Dl 1.0 u 
Dl 2.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 2.0 u 
Dl 2.0 u 
Dl 1.0 u 
Dl 2.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 16 
Dl 1.6 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 
Dl 1.0 u 

urrogate: 
romofluorobenzene 
ate Analyzed 

% RECOV % RECOV 
92 92 

03/29/00 03/29/00 

LIMITS 
52-167 

was analyzed for but not detected to the level shown. 
Analyte value determined from a 1:5 dilution. 



ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings 

PAGE 4 OF 16 

RESULTS OF ANALYSIS 

CPA METHOD 8021 - 
TOLATILE ORGANICS 

1ichlorodifluoromethane 
:hloromethane 
rinyl Chloride 
lromomethane 
lhloroethane 
'richlorofluoromethane 
.,l-Dichloroethene ' 
Iethylene Chloride 
.-1,2-Dichloroethene 
.,l-Dichloroethane 
y-1 ?-Dichloroethene 

s?L 
Jform 
-Trichloroethane 

&bon Tetrachloride 
,2-Dichloroethane 

'richloroethene 
2-Dichloropropane 

romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

I-13 

5.0 u 
10 u 

5.0 u 
5.0 u 

10 u 
10 u 

5.0 u 
10 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
560 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

'Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

I-14 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

11 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV % RECOV 
64 94 

03/28/00 03/29/00 

2000 

Bay 

Units 

LIMITS 
52-167 

mpound was analyzed for but not detected to the level shown. 
Analyte value determined from a 1:5 dilution. 



017179 

EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane' . 
l,l-Dichloroethene 
Methylene Chloride 
t-1.2-Dichloroethene 

2-Dichloroethene 

l,l,l-Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
I'richloroethene 
L,2-Dichloropropane 
3romodichloromethane 
c-1,3-Dichloropropene 
:-1,3-Dichloropropene 
L,1,2-Trichloroethane 
I'etrachloroethene 
1ibromochloromethane 
Zhlorobenzene 
3romoform 
L,1,2,2-Tetrachloroethane 
L,3-Dichlorobenzene 
i,4-Dichlorobenzene 
L,2-Dichlorobenzene 

surrogate: 
3romofluorobenzene 
late Analyzed 

ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 2000 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings Bay 

PAGE 5 OF 16 

RESULTS OF ANALYSIS 

I-18 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 -u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
4.6 
3.6 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV * 
66 

03/31/00 

I-24 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
-1.0 u 
1.0 u 
110 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

22 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
93 

03/29/00 

Units 

LIMITS 
52-167 

m J Compound was analyzed for but not detected to the level shown. 



PA METHOD 8021 - 
OLATILE ORGANICS 

ichlorodifluoromethane 
hloromethane 
inyl Chloride 
romomethane 
hloroethane 
richlorofluoromethane, . 
,l-Dichloroethene 
ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

& 
Dichloroethene 

oform 
,l,l-Trichloroethane 
arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
Lomodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
otrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 2000 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings Bay 

PAGE 6 OF 16 

RESULTS OF ANALYSIS 

I-25 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
3.0 

11 
110 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
'77 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
90 

03/29/00 

I-26 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
4.7 
3.7 
1.0 u 
1.0 u 
1.0 .u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
57 

03/28/00 

Units 

LIMITS 
52-167 

c - Lompound was analyzed for but not detected to the level shown. 



PA METHOD 8021 - 
OLATILE ORGANICS 

ichlorodifluoromethane 
hloromethane 
inyl Chloride 
romomethane 
hloroethane 
richlorofluoromethane 
,l-Dichloroethene 
ethylene Chloride ' .. 
-1,2-Dichloroethene 
,l-Dichloroethane 
-1,2-Dichloroethene 

-Trichloroethane 
Tetrachloride 

,2-Dichloroethane 
richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

5.0 u 
10 u 

5.0 u 
5.0 u 

10 u 
10 u 

5.0 u 
10 u 

5.0 u 
5.0 u 
5.0 u 
6.0 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
130 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 2000 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings Bay 

PAGE 7 OF 16 

RESULTS OF ANALYSIS 

I-27 I-60 Units 

Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
DI 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

20 u 
40 u 
20 u 
20 u 
40 u 
40 u 
20 u 
40 u 
20 u 
20 u 
20 u 

140 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 

1700 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 

urrogate: % RECOV % RECOV 
romofluorobenzene 60 93 
ate Analyzed 03/28/00 03/29/00 

D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
02 
D2 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
Analyte value determined from a 1:5 dilution. 
Analyte value determined from a l:20 dilution. 



ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 2000 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings Bay 

PAGE 8 OF 16 

RESULTS OF ANALYSIS 

:PA METHOD 8021 - 
'OLATILE ORGANICS 

)ichlorodifluoromethane 
lhloromethane 
'inyl Chloride 
#romomethane 
'hloroethane 
'richlorofluoromethane' . 
,l-Dichloroethene 

:ethylene Chloride 
-1,2-Dichloroethene 
I 

cp 

lichloroethane 
-Dichloroethene 

'h roform 
,l,l-Trichloroethane 
arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

I-61 I-62 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u . 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

16 
1.0 u 
1.0 u 
1.o.u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 

1OU Dl 
1OU Dl 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 
5.0 U Dl 

47 Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
320 Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 

urroqate: 
romofluorobenzene 
ate Analyzed 

% RECOV < % RECOV 
92 91 

03/30/00 03/29/00 

LIMITS 
52-167 

,mpound was analyzed for but not detected to the level shown 
Analyte value determined from a 1:5 dilution. 



:PA METHOD 8021 - 
'OLATILE ORGANICS 

1ichlorodifluoromethane 
:hloromethane 
'inyl Chloride- 
romomethane 
lhloroethane 
'richlorofluoromethane 
,I-Dichloroethene ' . 

[ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

-Dichloroethene 

arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 2000 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings Bay 

PAGE 9 OF 16 

RESULTS OF ANALYSIS 

I-63 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
3.9 
1.0 u 
1.0 u 
l.OU 
l.OU 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

77 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
93 

03/29/00 

I-64 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 

.5.0 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

86 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
93 

03/29/00 

Units 

LIMITS 
52-167 

ompound was analyzed for but not detected to the level shown. 



ENCO LABORATORIES 
REPORT # . JAX10459 
DATE REPORTED: March 31, 2000 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings Bay 
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RESULTS OF ANALYSIS 

:PA METHOD 8021 - 
'OLATILE ORGANICS 

1ichlorodifluoromethane 
Zhloromethane 
'inyl Chloride 
iromomethane 
lhloroethane 
'richlorofluoromethane 
,l-Dichloroethene ' . 

[ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

16 
-Dichloroethene 
aform 

,l,l-Trichloroethane 
larbon Tetrachloride 
,2-Dichloroethane 

'richloroethene 
2-Dichloropropane 

romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 

'etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

I-65 

5.0 u 
10 u 

5.0 u 
5.0 u 

10 u 
10 u 

5.0 u 
10 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
120 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

I-66 

20 u 
40 u 
20 u 
20 u 
40 u 
40 u 
20 u 
40 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 

200 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 

urrogate: % RECOV % RECOV 
romofluorobenzene 90 67 
*ate Analyzed 03/29/00 03/29/00 

D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 
D2 

- pornpound was analyzed for but not detected to the level shown. 
I# tialyte value determined from a 1:5 dilution. 
12m Analyte value determined from a I:20 dilution. 

Units 

LIMITS 
52-167 



PA METHOD 8021 - 
OLATILE ORGANICS 

ichlorodifluoromethane 
hloromethane 

_. 1 _ I (. . Chloride 
'omomethane I. 
hloroethane 
richlorofluoromethane 
,l-Dichloroethene ' 
ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

-Dichloroethene 
,oform 

,l,l-Trichloroethane 
&bon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
komodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
strachloroethene 
ibromochloromethane 
nlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

xrogate: 
romofluorobenzene, 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings 

PAGE 11 OF 16 

RESULTS OF ANALYSIS 

I-67 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l.OU 
1.0 u 
1.0 u 

17 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
90 

03/30/00 

I-68 

1.0 q 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.o.u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
4.8 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
69 

03/29/00 

2000 

Bay 

LIMITS 
52-167 

was analyzed for but not detected to the level shown. 



e 

PA METHOD 8021 - 
'OLATTLE ORGANICS 

ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 2000 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings Bay 

ichlorodifluoromethane 
hloromethane 
'inyl Chloride 
romomethane 
hloroethane 
richlorofluoromethane 
,l-Dichloroethene ' . 
ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

& 

--Dichloroethene 
Jform 

,l,l-Trichloroethane 
arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
k-omodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

PAGE 12 OF 16 

RESULTS OF ANALYSIS 

I-69 

5.0 u 
10 u 

5.0 u 
5.0 u 

10 u 
10 u 

5.0 u 
10 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
170 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

DUP-01 

25U D3 
50U D3 
25U D3 
25U D3 
50U D3 
50U D3 
25U D3 
50U D3 
25U D3 
25U D3 
25U D3 

120 D3 
25U D3 
25U D3 
25U D3 
25.U D3 
25U D3 
25U D3 
25U D3 
25U D3 
25U D3 

1400 D3 
25U D3 
25U D3 
25U D3 
25U D3 
25U D3 
25U D3 
25U D3 

urrogate: % RECOV % RECOV 
romofluorobenzene 95 93 
ate Analyzed 03/30/00 03/30/00 

Units 

LIMITS 
52-167 

= pornpound was analyzed for but not detected to the level shown. 
inalyte value determined from a 1:5 dilution. 

Analyte value determined from a 1:25 dilution. 



EPA METHOD 8021 - 
TOLATILE ORGANICS 

)ichlorodifluoromethane 
:hloromethane 
rinyl Chloride 
iromomethane 
lhloroethane 
'richlorofluoromethane _ 
.,l-Dichloroethene ' 
[ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

-Dichloroethene 
oform . 

.l.l-Trichloroethane 
'arbon Tetrachloride 
,2-Dichloroethane 

'richloroethene 
,2-Dichloropropane 
romodichloromethane 

1,3-Dichloropropene 
3-Dichloropropene 

,;:2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 2000 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings Bay 

PAGE 13 OF 16 

RESULTS OF ANALYSIS 

LAB BLANK 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
64 

03/28/00 

LAB BLAM( 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0' u 
1.0 u 
1.0 u 
1.0-u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
93 

03/29/00 

ompound was analyzed for but not detected to the level shown. 



e 

CPA METHOD 8021 - 
TOLATILE ORGANICS 

>ichlorodifluoromethane 
lhloromethane 
Tiny1 Chloride 
3romomethane 
Ihloroethane 
Yichlorofluoromethane 
.,l-Dichloroethene ' - 
lethylene Chloride 
:-1,2-Dichloroethene 
.,l-Dichloroethane 

'-Dichloroethene 
aform. 

,l-Trichloroethane 
:arbon Tetrachloride 
.,2-Dichloroethane 
'richloroethene 

2-Dichloropropane 
iromodichloromethane 
r-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 

'etrachloroethene 
libromochloromethane 
lhlorobenzene 
~romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 2000 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings Bay 

PAGE 14 OF 16 

RESULTS OF ANALYSIS 

LAB BLANK -- 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 

'1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
.l.O u 
1.0 v 
1.0 u 
1.0 u 
1.0 u 
1:o u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

urrogate: % RECOV LIMITS 
'romofluorobenzene 61 52-167 
late Analyzed 03/29/00 

4k ,ompound was analyzed for but not detected to the level shown. 



EPA METHOD 8021 - 
TOLATILE ORGANICS 

1ichlorodifluoromethane 
:hloromethane 
Tiny1 Chloride 
lromomethane 
:hloroethane 
'richlorofluoromethane _ 
,,l-Dichloroethene I 
[ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

-Dichloroethene 
oform . 

,I.I-Trichloroethane 
'arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 2000 
REFERENCE : SITE 11 
PROJECT NAME : NSB Kings Bay 

PAGE 15 OF 16 

RESULTS OF ANALYSIS 

Q17179 

LAB BLANK LAB BLANK -- 

1.0 u 1.0 u 
2.0 u 2.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
2.0 u 2.0 u 
2.0 u 2.0 u 
1.0 u 1.0 u 
2.0 u 2.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u' 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 

% RECOV % RECOV 
92 68 

03/30/00 03/31/00 

was analyzed for but not detected to the level shown. 



017178 

'arameter 

:PA Method 8021 
Iethylene Chloride 
lhloroform 
larbon Tetrachloride 
'richloroethene 
'etrachloroethene 
lhlorobenzene , 

PA Method 8021 
:ethylene Chloride 

.l Tetrachloride 
loroethene 

etrachloroethene 
hlorobenzene 

ENCO LABORATORIES 
REPORT # : JAX10459 
DATE REPORTED: March 31, 2000 
REFERENCE . SITE 11 
PROJECT NAME I NSB Kings Bay 

PAGE 16 OF 16 

QUALITY CONTROL DATA 

% RECOVERY 
MS/MSD/LCS 

109/106/ 94 51-155 3 29 
lOl/ 96/ 88 63-145 5 16 
llO/ 981 88 64-146 12 21 
115/104/ 94 60-140 10 24 
105/ 95/ 89 66-146 10 21 
102,' 96/ 86 70-137 6 19 

ACCEPT % RPD ACCEPT 
LIMITS MS/MSD LIMITS 

106/102/110 51-155 
106/106/107 63-145 
106/108/115 64-146 
108/110/114 60-140 
100/107/107 66-146 

98/ 96/104 70-137 

4 29. 
cl 16 

2- .21 
2 24 
7 21 
2 19 

nvironmental Conservation Laboratories Comprehensive QA Plan #91019o 

= Less Than 
s = Matrix Spike 
SD = Matrix Spike Duplicate 
ZS -= Laboratory Control Standard 
PD = Relative Percent Difference 

his report shall not be reproduced except in full, without the written 
.a1 of the laboratory. Results for these procedures apply only to 

amples as submitted. 



LHAIN UF CU DY RECORD 
. 

// Aa43 KI/*1qc f SEIR No.: 
/ I / COC Number: 

Lab: t5NC23 
Field Logbook No.: 
Logbook Pg. No.: 

Sampled by: Print 

Legend SAMPLE TYPE 

Siqn - 
MATRIX 

Print 
QC LEVELS 

PSB Preservative Blank BLS Blind Spike 
FDP Field Duplicate BLB Blink Blank 
ENV Environmental PTS Point Source 
FDB Field Blank FRP Field Replicate 
GE0 Geotechnical Sample RSB Rinsate Blank 
MXD Matrix Spike Duplicate SPL Split 
MXS Matrix Spike TRP Trip Blank 

AIR Air SBS Subsurface Soil PTW Potable Water 
FL0 Flora SED Sediment 
FAU Fauna 

SEP Seeps 
SFS Surface Soil - SOL Solid 

GWT Groundwater SPW Surface Water ’ WWT Waste Water 
LCH Leachate SLG Sludge SLW Solid Waste 
OIL Oil SST Surface Water Storm Event 

S Sample Results and QC 
C Reported 
D Sample results, QC and raw data reported 
E Sample resuts, blanks, and calibration reportred 
S Screening level analysis 

Station ID 1 BEI Sample 1 Sample 1 Matrix 
I I 

I 
Collection 

I 

I 

I 
Container ID 

I 
Preservative 

I 
Pay Item Parameter OC Code 

l2nt&TimP 
Priority 

AT5 TIME REASON FOR TRANSFER 

Ia /cp*L’Ac”- Kp- fi Ld 
I- I 

COMMENTSllNSTRUCTlO S 

/&wPf Y&h4 6 /Sk/k 

Shipper: 

Ship to: ~&raffic Report No. Airbill No. I. 

- 
, 
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I I I I I I I I I I I I 



Environmental Conservation Laboratories, Inc. 

w 

Executive Park Court, Suite 211 
-onville, Florida 32216-6069 
I 296-3007 

Fax 904 / 296-6210 
www.encolabs.com 

3LIENT : Bechtel Environmental, Inc. 
4DDRESS: NAS Jacksonville 

P.O. Box 171 
Jacksonville, FL 32215 

Labora tories 

DHRS Certification No. E.82277 

REPORT # : JAX11037 
DATE SUBMITTED: April 28, 2000 
DATE REPORTED : May 4, 2000 

PAGE 1 OF 25 

4TTENTION: Mr. Mark Gage 

SAMPLE IDENTIFICATION 

, - 

#l 

;: 

;z 
#6 

iii 
#lO 
#ll 
#12 
#13 
#14 
#15 
#16 

Samples submitted and 
identified by client as: 

PROJECT : SITE 11 

22567-005-SC-0834A 

- I-11 
- .I-12 
- I-13 
- I-14 
- I-18 
- I-24 
- I-25 
- I-26 
- I-60 
- I-61 
- I-62 
- I-63 
- I-64 
- I-65 
- I-66 

@ 15:05 (04/27/00) 
@ 14:15 (04/27/00) 
@ 13:30 (04/27/00) 
@ 12:40 (04/27/00) 
@ 14:40 (04/27/00) 
@ 09:15 (04/28/00) 
@ 13:05 (04/27/00) 
@ 15:45 (04/27/00) 
@ 16:15 (04/27/00) 
@ 11:30 (04/27/00) 
@ 16:50 (04/27/00) 
@ 18:lO (04/27/00) 
@ 17:30 (04/27/00) 
@ 18:00 (04/27/00) 
@ 07:55 (04/28/00) 

***CONTINUED*** 



Environmental Conservation Laboratories, Inc. 

& 

‘0 Executive Park Court, Suite 211 
Asonville, Florida 32216-6069 

4 / 296-3007 
Fax 904 / 296-6210 
wvwencolabscom 

Labora tories 

DHRS Certification No. E82277 

CLIENT : Bechtel Environmental, Inc. REPORT # : JAX11037 
ADDRESS: NAS Jacksonville DATE SUBMITTED: April 28, 2000 

P.O. Box 171 
Jacksonville, FL 32215 

DATE REPORTED : May 4, 2000 

PAGE 2 OF 25 

ATTENTION: Mr. Mark Gage 

SAMPLE IDENTIFICATION 

c 

Samples submitted and 
identified by client as: 

PROJECT : SITE 11 

22567-005-SC-0834A 

#17 - I-67 @ 08:20 (04/28/00) 
#18 - I-68 
#19 

@ 08:?5 (04/28/00) 
- I-69 @ 09:lO (04/28/00) 

#20 - DUP-01 @ 0O:OO (04/27/00) 

‘1T MANAGER 
Scott D. Martin 



3PA METHOD 8021 - 
JOLATILE ORGANICS 

1ichlorodifluoromethane 
lhloromethane 
Tiny1 Chloride 
3romomethane 
lhloroethane 
Yichlorofluoromethane _ 
.,l-Dichloroethene ' 
Iethylene Chloride 
:-1,2-Dichloroethene 
.,l-Dichloroethane 

-Dichloroethene 
oform 

.,i,l-Trichloroethane 
larbon Tetrachloride 
.,2-Dichloroethane 
'richloroethene 

2-Dichloropropane 
&omodichloromethane 
b-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 

'etrachloroethene 
libromochloromethane 
'hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 

PAGE 3 OF 25 

RESULTS OF ANALYSIS 

I-11 Units 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

11 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
92 

05/01/00 

LIMITS 
52-167 

a ompound was analyzed for but not detected to the level shown. 



c 
ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 

PAGE 4 OF 25 

RESULTS OF ANALYSIS 

5PA METHOD 8021 - 
TOLATILE ORGANICS 

1ichlorodifluoromethane 
Zhloromethane 
rinyl Chloride 
&omomethane 
lhloroethane 
kichlorofluoromethane 

I-Dichloroethene ' . 
iethylene Chloride 
.-1,2-Dichloroethene 
I I-Dichloroethane 

'-Dichloroethene 
Jform 

l,l-Trichloroethane 
&bon Tetrachloride 

2-Dichloroethane 
liichloroethene 

2-Dichloropropane 
komodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 

1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene I 
romoform 
I 1,2,2-Tetrachloroethane 
I 3-Dichlorobenzene 
I 4-Dichlorobenzene 
I 2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

I-12 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

49 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
94 

05/01/00 

Units 

PST/L 
w/L 
w/L 
W/L 
w/L 
W/L 
w/L 
W/L 
w/L 
W/L 
PdL 
PdL 
w/L 
H/L 
c(g/L 
ET/L 
w/L 
w/L 
W/L 
w/L 
W/L 
w/L 
w/L 
w/L 
w/L 
w/L 
w/L 
w/L 
w/L 

LIMITS 
52-167 

(L ompound was analyzed for but not detected to the level shown. 



IPA METHOD 8021 - 
70LATILE ORGANICS I-13 Units 

Iichlorodifluoromethane 
Ihloromethane 
Tiny1 Chloride 
komomethane 
lhloroethane 
'richlorofluoromethane 
.,l-Dichloroethene ' . 
[ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

I* 

-Dichloroethene 
oform 

1-Trichloroethane 
&bon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
;omodichloromethane 
-1,3-Dichloropropene 
_ ' 3-Dichloropropene 
,;:2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 I 
6.9 

38 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l.O'U 
1.0 u 
1.0 u 
-1.0 u 
1.0 u 

12 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

xrogate: 
romofluorobenzene 
ate Analyzed 

% RECOV 
96 

05/01/00 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
alyte detected; value is between the Method Detection Level (MDL) 

the Practical Quantitation Level (PQL). 

ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 

PAGE 5 OF 25 

RESULTS OF ANALYSIS 



ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 

PAGE 6 OF 25 

RESULTS OF ANALYSIS 

CPA METHOD 8021 - 
TOLATILE ORGANICS 

1ichlorodifluoromethane 
:hloromethane 
rinyl Chloride 
romomethane 
lhloroethane 
'richlorofluoromethane 

1-Dichloroethene ' . 
:ethylene Chloride 
-1,2-Dichloroethene 

l-Dichloroethane 
:1,2-Dichloroethene 

)form 
-Trichloroethane 

&bon Tetrachloride 
2-Dichloroethane 

kichloroethene 
2-Dichloropropane 

komodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
1,2-Trichloroethane 

ktrachloroethene 
ibromochloromethane 
llorobenzene 
romoform 
.1,2,2-Tetrachloroethane 
.3-Dichlorobenzene 
4-Dichlorobenzene 
2-Dichlorobenzene 

I-14 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 I 
1.6 I 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

15 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

arrogate: 
:omofluorobenzene 
tte Analyzed 

Sk RECOV 
96 

05/01/00 

Units 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown 
alyte detected; value is between the Method Detection Level'(MDL) 

.d the Practical Quantitation Level (PQL) . 



3PA METHOD 8021 - 
JOLATILE ORGANICS 

1ichlorodifluoromethane 
Zhloromethane 
1inyl Chloride 
3romomethane 
lhloroethane 
Yrichlorofluoromethane _ 
.,l-Dichloroethene ' 
lethylene Chloride 
:-1,2-Dichloroethene 
.,l-Dichloroethane 
.-1 2-Dichloroethene 
1 
:c 

oform 
< ,l-Trichloroethane , . 

larbon Tetrachloride 
.,2-Dichloroethane 
'richloroethene 
.,2-Dichloropropane 
;romodichloromethane 
m-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 

'etrachloroethene 
libromochloromethane 
'hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urroqate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
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RESULTS OF ANALYSIS 

I-18 

1.0 u 
2.0 u 
l.OU 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l.O,U 
1.0 u 
1.0 u 

62 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
91 

04/30/00 

Units 

LIMITS 
52-167 

ompound was analyzed for but not detected to the level shown. 



ENCO LABORATORIES 
REPORT # * JAX11037 
DATE REPORTED: May 4 
REFERENCE : SITE ;l 

2000 

PROJECT NAME : 22567-005-SC-0834A 

5PA METHOD 8021 - 
TOLATILE ORGANICS 

)ichlorodifluoromethane 
Ihloromethane 
Tiny1 Chloride 
komomethane 
lhloroethane 
'richlorofluoromethane 

l-Dichloroethene ' . 
[ethylene Chloride 
-1,2-Dichloroethene 
I l-Dichloroethane 

'-Dichloroethene 

arbon Tetrachloride 
2-Dichloroethane 

richloroethene 
2-Dichloropropane 

romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 

1,2-Trichloroethane 
Ltrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
I 1,2,2-Tetrachloroethane 
I 3-Dichlorobenzene 
'. 4-Dichlorobenzene 
,2-Dichlorobenzene 

xrogate: 
romofluorobenzene 
lte Analyzed 

PAGE 8 OF 25 

RESULTS OF ANALYSIS 

I-24 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

,l.O u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
3.2 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
94 

04/30/00 

Units 

PST/L 
N/L 
w/L 
/-CT/L 
M-/L 
w/L 
w/L 
m/L 
PST/L 
w/L 
w/L 
PST/L 
PLg/L 
w/L 
w/L 
/ML 
w/L 
w/L 
w/L 
/-GJ/L 
m/L 
m/L 
w/L 
KY/L 
m/L 
w/L 
PdL 
KY/L 
m/L 

LIMITS 
52-167 

i ompound was analyzed for but not detected to the level shown. 



:PA METHOD 8021 - 
'OLATILE ORGANICS 

)ichlorodifluoromethane 
lhloromethane 
'inyl Chloride 
romomethane 
lhloroethane 
'richlorofluoromethane . 
,I-Dichloroethene ' 

Iethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

-Trichloroethane 

ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-OOS-SC-0834A 

PAGE 9 OF 25 

RESULTS OF ANALYSIS 

,2-Dichloroethane 
richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

I-25 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.3 I 
1.0 u 
1.0 u 
i.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l'.O u 
1.0 u 

27 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

urrogate: 
romofluorobenzene 
ate Analyzed 

% RECOV 
93 

05/01/00 

Units 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 

alyte detected; value is between the Method Detection Level (MDL) 
nd the Practical Quantitation Level (PQL). 



EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene ' . 
Methylene Chloride 
t-1,2-Dichloroethene 
l,l-Dichloroethane 
C- 

c 

,2-Dichloroethene 
roform 

,l-Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
c-1,3-Dichloropropene 
t-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Surrogate: 
Bromofluorobenzene 
Date Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11037 
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RESULTS OF ANALYSIS 

I-26 

1.0 u 
2.0 u 
1.0 U' 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1-p u 
1.0 u 
1.0 u 

17 
1.0 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
96 

05/01/00 

Units 

w/L 
l-CT/L 
w/L 
/-4/L 
PST/L 
/w/L 
PLg/L 
m/L 
PST/L 
m/L 
w/L 
m/L 
w/L 
PST/L 
PSI/L 
M/L 
/-CT/L 
c(g/L 
w/L 
w/L 
EUL 
w/L 
KJ/L 
CLdL 
PdL 
w/L 
w/L 
w/L 
ML 

LIMITS 
52-167 

L( Jompound was analyzed for but not detected to the level shown. 



EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene ' '. 
Methylene Chloride 
t-1,2-Dichloroethene 
l,l-Dichloroethane 
c-1,2-Dichloroethene 

'io 
roform 

,l-Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
c-1,3-Dichloropropene 
t-1,3-Dichloropropene 
1,1,2-Trichloroethane 
I'etrachloroethene 
1ibromochloromethane 
Zhlorobenzene 
3romoform 
L,1,2,2-Tetrachloroethane 
L,3-Dichlorobenzene 
L,4-Dichlorobenzene 
L,2-Dichlorobenzene 

Surrogate: 
3romofluorobenzene 
late Analyzed 

ENCO LABORATORIES 
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RESULTS OF ANALYSIS 

I-60 

5.0 u 
10 u 

5.0 u 
5.0 u 

10 u 
10 u 

5.0 u 
10 u 

5.0 u 
5.0 u 
5.0 u 

24 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
180 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

was analyzed for but not detected to the level shown. 
Analyte value determined from a 1:5 dilution. 

Units 

LIMITS 
52-167 



c 

EPA METHOD 8021 - 
'OLATILE ORGANICS 

)ichlorodifluoromethane 
lhloromethane 
'inyl Chloride 
,romomethane 
lhloroethane 
'richlorofluoromethane 
,l-Dichloroethene ' . 

:ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

'-Dichloroethene 

+ 
Jform 

,I-Trichloroethane 
&bon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE . SITE 11 
PROJECT NAME I 22567-OOS-SC-0834A 
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RESULTS OF ANALYSIS 

I-61 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
2.2 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1:o u 
1.0 u 

44 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
95 

05/01/00 

Units 

w/L w/L KG w/L w/L w/L m/L tw/L KY/L w/L m-/L w/L Pug/L w/L /-w/L !-CT/L m/L w/L w/L PdL w/L /-dL l-w/L /-Gil/L m/L w/L m/L w/L w/L 
LIMITS 
52-167 

c ompound was analyzed for but not detected to the level shown. 



ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 

IPA METHOD 8021 - 
JOLATILE ORGANICS 

1ichlorodifluoromethane 
lhloromethane 
Iinyl Chloride 
3romomethane 
Zhloroethane 
Xichlorofluoromethane, . 
-,l-Dichloroethene 
lethylene Chloride 
:-1,2-Dichloroethene 
_ . l-Dichloroethane , 

-Dichloroethene 
oform 

.,1,1-Trichloroethane 
:&bon Tetrachloride 
.,2-Dichloroethane 
'richloroethene 
,,2-Dichloropropane 
lromodichloromethane 
:-1,3-Dichloropropene 
,-1,3-Dichloropropene 
,,1,2-Trichloroethane 
'etrachloroethene 
)ibromochloromethane 
lhlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

,urrogate: 
,romofluorobenzene 
late Analyzed 

% RECOV 
94 

05/01/00 

I = Compound was analyzed for but not detected to the level shown. 
detected; value is between the Method Detection Level (MDL) _I 

nd the Practical Quantitation Level (PQL). 
malyte value determined from a 1:5 dilution. 
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RESULTS OF ANALYSIS 

I-62 

5.0 U Dl 
10 U Dl 

5.0 u Dl 
5.0 U Dl 

1OU Dl 
10 U Dl 

5.0 U Dl 
10 U Dl 

5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 I Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0.U Dl 
5.0 U Dl 
160 Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 

Units 

LIMITS 
52-167 



c 

EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
3romomethane 
Chloroethane 
I'richlorofluoromethane 
L,l-Dichloroethene ' : 
aethylene Chloride 
:-1,2-Dichloroethene 
L,l-Dichloroethane 

2-Dichloroethene 
oform 

I-Trichloroethane 
‘arbon Tetrachloride 
.,a-Dichloroethane 
k-ichloroethene 

2-Dichloropropane 
iromodichloromethane 
:-1,3-Dichloropropene 
.-1,3-Dichloropropene 

1,2-Trichloroethane 
'etrachloroethene 
)ibromochloromethane 
lhlorobenzene 
,romoform 
I 1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 
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RESULTS OF ANALYSIS 

I-63 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
8.8 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

. l.OU 
1.0 u 
1.0 u 
1.0 u 

54 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

Sk RECOV 
93 

05/01/00 

6 J,mpound was analyzed for but not detected to the level shown. 

Units 

LIMITS 
52-167 



EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene ' . 
Yethylene Chloride 
t-1,2-Dichloroethene 
l,l-Dichloroethane 

2-Dichloroethene 

&bon Tetrachloride 
L,2-Dichloroethane 
rrichloroethene 
:,2-Dichloropropane 
komodichloromethane 
:-1,3-Dichloropropene 
:-1,3-Dichloropropene 
.,1,2-Trichloroethane 
?etrachloroethene 
)ibromochloromethane 
Zhlorobenzene 
lromoform 
.,1,2,2-Tetrachloroethane 
.,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

e ompound was analyzed : 

ENCO LABORATORIES 
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PAGE 15 OF 25 

RESULTS OF ANALYSIS 

I-64 Units 

1.0 u 
.2.0 u 

1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
4.8 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u. 
1.0 u 
1.0 u 
1.0 u 

57 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
96 

05/01/00 

for but not detected to the level shown. 

LIMITS 
52-167 



c 

ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE . SITE 11 
PROJECT NAME I 22567-005-SC-0834A 
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RESULTS OF ANALYSIS 

EPA METHOD 8021 - 
'OLATILE ORGANICS I-65 

1ichlorodifluoromethane 
lhloromethane 
'inyl Chloride 
iromomethane 
'hloroethane 
'richlorofluoromethane 
,l-Dichloroethene ' - 
ethylene Chloride 
-1,2-Dichloroethene 
,I-Dichloroethane 
-1,2-Dichloroethene 

SBL 
Iform 

-Trichloroethane 
arbon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
;omodichloromethane 
-1;3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
atrachloroethene 
ibromochloromethane 
llorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
.3-Dichlorobenzene 
.4-Dichlorobenzene 
,2-Dichlorobenzene 

irrogate: 
:omofluorobenzene 
ite Analyzed 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

28 
1.9 
1.0 u 
2.2 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
96 

05/01/00 

Units 

/Jg/L w/L w/L w/L w/L w/L m/L w/L w/L /ML a/L PSI/L l-w/L w/L 
w/L 
w/L 
w/L 
w/L 
ET/L 
M-/L 
w/L 
w/L 
w/L 
PST/L 
w/L 
w/L 
Pm-J 
w/L 
w/L 

LIMITS 
52-167 

6 ,mpound was analyzed for but not detected to the level shown. 



ENCO LABORATORIES 

EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene ' 
Methylene Chloride 
t-1,2-Dichloroethene 
l,l-Dichloroethane 

2-Dichloroethene 
roform 

,l-Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
I'richloroethene 
L,2-Dichloropropane. 
3romodichloromethane 
:-1,3-Dichloropropene 
:-1,3-Dichloropropene 
L,1,2-Trichloroethane 
L'etrachloroethene 
1ibromochloromethane 
Zhlorobenzene 
3romoform 
-,1,2,2-Tetrachloroethane 
-,3-Dichlorobenzene 
.,4-Dichlorobenzene 
.,2-Dichlorobenzene 

lurrogate: 
\romofluorobenzene 
late Analyzed 

I ompound was analyzed 

REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 
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RESULTS OF ANALYSIS 

I-66 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
,1.2 
l.OU 
1.0 u 
1.0 u 

40 
2.1 
1.0 u 
2.2 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
94 

05/01/00 

LIMITS 
52-167 

for but not detected to the level shown. 
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REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 

c 
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RESULTS OF ANALYSIS 

ZPA METHOD 8021 - 
TOLATILE ORGANICS I-67 Units 

1ichlorodifluoromethane 
Zhloromethane 
Tiny1 Chloride 
3romomethane 
Zhloroethane 
C'richlorofluoromethane 
!,l-Dichloroethene ' . 
Iethylene Chloride 
:-1,2-Dichloroethene 
.,l-Dichloroethane 

3-Dichloroethene 
oform 

,l-Trichloroethane 
.‘arbon Tetrachloride 
.,2-Dichloroethane 
'richloroethene 

2-Dichloropropane 
;romodichloromethane 
:-1,3-Dichloropropene 
.-1,3-Dichloropropene 
.,1,2-Trichloroethane 
'etrachloroethene 
libromochloromethane 
lhlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 I 
1.0 u 
1.0 u 
1.0 u 
3.3 
1.0 u 
1.0 u. 
1.0 u 
1.0 u 
1.0 u 

62 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

urrogate: 
romofluorobenzene 
late Analyzed 

% RECOV 
92 

05/02/00 

w/L 
w/L 
/w/L 
/-4-/J-J 
w/L 
w/L 
w/L 
w/L 
w/L 
/-w/L 
w/L 
w/L 
/-4/L 
l&L 
w/L 
w/L 
KY/L 
w/L 
/-w/L 
w/L 
w/L 
/w/L 
w/L 
w/L 
w/L 
w/L 
/G/L 
w/L 
M/L 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
lalyte detected; value is between the Method Detection Level (MDL) 
nd the Practical Quantitation Level (PQL) . 



ZPA METHOD 8021 - 
7OLATILE ORGANICS 

3ichlorodifluoromethane 
Zhloromethane 
Iinyl Chloride 
3romomethane 
lhloroethane 
kichlorofluoromethane, _ 
.,l-Dichloroethene 
lethylene Chloride 
:-1,2-Dichloroethene 
.,I-Dichloroethane 

, . 
larbon Tetrachloride 
.,2-Dichloroethane 
'richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urroqate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 
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RESULTS OF ANALYSIS 

I-68 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

12 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
94 

05/02/00 

Units 

LIMITS 
52-167 

* ompound was analyzed for but not detected to the level shown. 



c 

EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene ' . 
Nethylene Chloride 
t-1,2-Dichloroethene 
l,l-Dichloroethane 
-- 

I( 

2-Dichloroethene 
1 -0form 
1, l-Trichloroethane 
3arbon Tetrachloride 
L,2-Dichloroethane 
rrichloroethene 
L,2-Dichloropropane 
komodichloromethane 
:-1,3-Dichloropropene 
:-1,3-Dichloropropene 
.,1,2-Trichloroethane 
Yetrachloroethene 
1ibromochloromethane 
:hlorobenzene 
Iromoform 
.,1,2,2-Tetrachloroethane 
.,3-Dichlorobenzene 
.,4-Dichlorobenzene 
.,2-Dichlorobenzene 

,urrogate: 
,romofluorobenzene 
late Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 
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RESULTS OF ANALYSIS 

I-69 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.9 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
95 

05/02/00 

Units 

dL /43/L w/L m/L w/L w/L w/L w/L /-cl/L w/L w/L /w/L w/L w/L w/L w/L /-CT/L w/L /-CT/L w/L w/L w/L c(g/L I-cg/L w/L PLL9/L w/L PSI/L /-w/L 
LIMITS 
52-167 

c ampound was analyzed for but not detected to the level shown. 



3PA METHOD 8021 - 
lOLATILE ORGANICS 

1ichlorodifluoromethane 
Zhloromethane 
Iinyl Chloride 
sromomethane 
Zhloroethane 
Yrichlorofluoromethane 
.,l-Dichloroethene ' . 
Iethylene Chloride 
:-1,2-Dichloroethene 
.,l-Dichloroethane 

&bon Tetrachloride 
.,2-Dichloroethane 
'richloroethene 

2-Dichloropropane 
,&omodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 
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RESULTS OF ANALYSIS 

DUP-01 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u' 
1.0 u 
1.0 u 
1.0 u 

26 
1.0 u 
1.0 u 
1.0 u 
1.0 I 
1.0 u 
1.2 I 
l.O,U 
1.0 u 
1.0 u 

69 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

Sk RECOV 
92 

05/01/00 

Units 

= Compound was analyzed for but not detected to the level shown. 
alyte detected; value is between the Method Detection Level (MDL) 

nd the Practical Quantitation Level (PQL). 



c 

EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene ' . 
Methylene Chloride 
t-1,2-Dichloroethene 
l,l-Dichloroethane 

c 
.2-Dichloroethene 
roform 

l,l,l-Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
c-1,3-Dichloropropene 
t-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
I,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Surroaate: 
Bromofluorobenzene 
Date Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 
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RESULTS OF ANALYSIS 

LAB BLANK 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
92 

04/30/00 

Units 

l-4-L w/L w/L P5rD-J m/L m/L w/L PSI/L w/L w/L w/L w/L w/L w/L w/L w/L PST/L w/L w/L w/L w/L w/L w/L W/L w/L w/L W/L /-ET/L w/L 
LIMITS 
52-167 

K Lompound was analyzed for but not detected to the level shown. 



EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
vinyl Chloride 
3romomethane 
Chloroethane 
I'richlorofluoromethane _ 
L,l-Dichloroethene ' 
Jlethylene Chloride 
:-1,2-Dichloroethene 
L,l-Dichloroethane 
-.w * 2-Dichloroethene 
7 
-+ 

oform 
!I ,l-Trichloroethane 
:arbon Tetrachloride 
.,2-Dichloroethane 
'richloroethene 

2-Dichloropropane 
;romodichloromethane 
:-1,3-Dichloropropene 
.-1,3-Dichloropropene 
.,1,2-Trichloroethane 
'etrachloroethene 
)ibromochloromethane 
lhlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urroqate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 
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RESULTS OF ANALYSIS 

LAB BLANK -- 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 'u 
1.0 u 
1.0 u 
1.0 u 
l'.O u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l.OU 

% RECOV 
93 

05/01/00 

Units 

LIMITS 
52-167 

a ompound was analyzed for but not detected to the level shown. 



EPA METHOD 8021 - 
VOLATILE ORGANICS 

1ichlorodifluoromethane 
Zhloromethane 
;rinyl Chloride 
3romomethane 
Zhloroethane 
I'richlorofluoromethane 
L,l-Dichloroethene ' .- 
dethylene Chloride 
I-1,2-Dichloroethene 
L,l-Dichloroethane 
_I- 

-z 

?-Dichloroethene 
7 * oform 

l-Trichloroethane 
&bon Tetrachloride 
-,2-Dichloroethane 
'richloroethene 

2-Dichloropropane 
;romodichloromethane 
:-1,3-Dichloropropene 
:-1,3-Dichloropropene 
.,1,2-Trichloroethane 
'etrachloroethene 
)ibromochloromethane 
lhlorobenzene 
iromoform 
.,1,2,2-Tetrachloroethane 
.,3-Dichlorobenzene 
.,4-Dichlorobenzene 
,2-Dichlorobenzene 

iurrogate: 
,romofluorobenzene 
late Analyzed 

ENCO LABORATORIES 
REPORT # : JA.Xl1037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 

PAGE 24 OF 25 

RESULTS OF ANALYSIS 

LAB BLANK 

1.0 u 1.0 u 
2.0 u 2.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
2.0 u 2.0 u 
2.0 u 2.0 u 
1.0 u 1.0 u 
2.0 u 2.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
l.OU l.OU 
1.0, u 1.0, u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 

Units 

/ML 
w/L 
PSI/L 
m/L 
PLg/L 
dL 
PdL 
w/L 
m/L 
w/L 
w/L 
w/L 
w/L 
w/L 
w/L 
/-4-/L 
/CT/L 
i&L 
w/L 
w/L 
/-cd 
w/L 
l&T/L 
/ML 
/ML 
KG 
l&I/L 
PMJ 
KG 

% RECOV LIMITS 
95 52-167 

05/02/00 

.c ,ompound was analyzed for but not detected to the level shown. 



Parameter 

EPA Method 8021 
Methylene Chloride 
Chloroform 
Carbon Tetrachloride 
Trichloroethene 
Tetrachloroethene 
Chlorobenzene 

ENCO LABORATORIES 
REPORT # : JAX11037 
DATE REPORTED: May 4, 2000 
REFERENCE : SITE 11 
PROJECT NAME : 22567-005-SC-0834A 

PAGE 25 OF 

QUALITY CONTROL DATA 

% RECOVERY 
MS/MSD/LCS 

118/126/120 51-155 6 29 
123/130/122 63-145 6 16 
135/137/133 64-146 1 21 
132/136/132 60-140 3 24 
108/108/118 66-146. cl 21 

I _ 120/117/118 70-i37 2 19 

25 

ACCEPT 
LIMITS 

% RPD ACCEPT 
MS/MSD LIMITS 

Environmental Conservation Laboratories Comprehensive QA Plan #g101go 

= Less Than 
:ts = Matrix Spike 
ISD = Matrix Spike Duplicate 
XS = Laboratory Control Standard 
<PD = Relative Percent Difference 

shall not be reproduced except in full, without the written 
val of the laboratory. Results for these procedures apply only to 

as submitted. 



Environmental Conservation Laboratories, Inc. 

t!w 

5xecutive Park Court, Suite 211 
onville, Florida 32216-6069 

1296-3007 
Fax 904 1296-6210 
www.encolabs.com 

:LIENT : Bechtel Environmental, Inc. 
iDDRESS: NAS Jacksonville 

P.O. Box 171 
Jacksonville, FL 32215 

Laboratories 

DHRS Certification No. E8.2277 

REPORT # : JAX11540 
DATE SUBMITTED: May 31, 2000 
DATE REPORTED : June 8, 2000 

PAGE 1 OF 16 

rTTENTION: Mr. Mark Gage 

SAMPLE IDENTIFICATION 

Samples submitted and 
identified by client as: 

PROJECT : SITE 11 KINGS BAY 

c #l 
#2 
#3 

;z 
#6 
#7 
#8 

- I-11 
- I-12 
- I-13 
- I-14 
- I-18 
- I-24 
- I-25 
- I-26 
- I-60 
- I.-61 

@ 12:48 
@ 12:15 
@ 11:40 
@ 07:40 
@ 13:20 
6' 07:25 
@ 14:45 
@I 11:08. 
@ 17:14 
@ lo:oo 

(05/31/00) 
(05/31/00) 
(05/31/00) 
(05/31/00) 
(05/31/00) 
(05/31/00) 
(05/30/00) 
(05/31/00) 
(05/30/00) 
(05/31/00) 

***CONTINUED*** 



Environmental Conservation Laboratories, Inc. 
Executive Park Court, Suite 211 

Laboratories 
Fax 904 I 296-6210 
www.encolabs.com 

CLIENT : Bechtel Environmental, Inc. 
ADDRESS: NAS Jacksonville 

P.O. Box 171 
Jacksonville, FL 32215 

DHRS Certification No. E82277 

REPORT # : JAX11540 
DATE SUBMITTED: May 31, 2000 
DATE REPORTED : June 8, 2000 

PAGE 2 OF 16 

ATTENTION: Mr. Mark Gage 

SAMPLE IDENTIFICATION 

Samples submitted and 
, - identified by client as: 

PROJECT : SITE 11 KINGS BAY 

*- 
#ll - I-62 ki 16:20 (05/30/00) 
#12 - I-63 @ 08:OO (05/31/00) 
#13 - I-64 @ 18:25 (05/30/00) 
#14 - I-65 @ 15:48 (05/30/00) 
#15 - I-66 @ 16:45 (05/30/00) 
#16 - I-67 @ 07:50 (05/31/00) 
#17 - I-68 @ 17:50 (05/30/00) 
#18 - I-69 03 10:37 (05/31/00) 
#19 - I-64 (DUP) @ 18.~25 (05/30/00) 
#20 - I-12 (DUP) @ 12:15 (05/31/00) 

CT MANAGER 
Scott D. Martin 



c 

ZPA METHOD 8021 - 
JOLATILE ORGANICS 

1ichlorodifluoromethane 
lhloromethane 
Iinyl Chloride 
3romomethane 
lhloroethane 
?richlorofluoromethane 
.,l-Dichloroethene ' - 
lethylene Chloride 
.-1,2-Dichloroethene 
.,l-Dichloroethane 
!- 

:c 

3-Dichloroethene 
Iform 

,l-Trichloroethane 
'&bon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11540 
DATE REPORTED: June 8, 2000 
REFERENCE : SITE 11 KINGS BAY 

PAGE 3 OF 16 

RESULTS OF ANALYSIS 

I-11 

5.0 u 
10 u 

5.0 u- 
5.0 u 

10 u 
10 u 

5.0 u 
10 u 

5.0 u 
5.0 u 
6.5 I 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
7.0 I 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
170 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

% RECOV 
75 

06/03/00 

Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

I-12 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.1 I 
1.0 u 
1.0 u 
1.0 u 
1.8 I 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

47 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
75 

06/03/00 

Units 

P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
PLg/L 
tc9D.J 
cL9/L 
iJ9/L 
P9/L 
P9IL 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9L 
P9/L 
P9/L 
P9/L 
P9D-J 
P9/L 
P9/L 
P9/L 
P9b.J 
P9/L 
P9n-J 
Pug/L 
P9/L 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
= Analyte detected; value is between the Method Detection Level (MDL) 

d the Practical Quantitation Level (PQL). 
-nalyte value determined from a 1:5 dilution. 



IPA METHOD 8021 - 
TOLATILE ORGANICS 

1ichlorodifluoromethane 
lhloromethane 
Tiny1 Chloride 
komomethane 
lhloroethane 
'richlorofluoromethane 
,l-Dichloroethene ' '. 

[ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

-Trichloroethane 
a&on Tetrachloride 
,2-Dichloroethane 
richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
3lorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

ENCO LABORATORIES 
REPORT # : JAX11540 
DATE REPORTED: June 8, 2000 
REFERENCE : SITE 11 KINGS BAY 
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RESULTS OF ANALYSIS 

, 

I-13 

5.0 u 
10 u 

5.0 u 
5.0 u 

10 u 
10 u 

5.0 u 
10 u 

5.0 u 
5.0 u 
5.0 u 

13 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
410 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl. 
Dl 
Dl 
Dl 
Dl 
Dl 
Dl 

I-14 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.6 I 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.8 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

32 
1.0 u 
1.0 u 
l.O'U 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

xrogate: % RECOV % RECOV 
romofluorobenzene 76 78 
ite Analyzed 06/01/00 06/02/00 

Units 

P9/L 
P9/L 
P9L 
19/L 
P9/L 
P9/L 
P9/L 
P9h.J 
P9/L 
P9/L 
P9/L 
PLg/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9D-J 
P.g/L 
P9/L 
P.g/L 
PLg/L 
P9/L 
P9/L 
P9/L 
P9b-J 
P9/L 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
= Analyte detected; value is between the Method Detection Level (MDL) 

the Practical Quantitation Level (PQL) . 
alyte value determined from a 1:5 dilution. 



EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Zhloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene ' 1 
qethylene Chloride 
:-1,2-Dichloroethene 
L,l-Dichloroethane 
-- 

-c 

3-Dichloroethene 
-4 

L 
Jform 

,l-Trichloroethane 
3arbon Tetrachloride 
t,2-Dichloroethane 
kichloroethene 
i,2-Dichloropropane 
3romodichloromethane 
:-i,3-Dichloropropene 
:-1,3-Dichloropropene 
.,1,2-Trichloroethane 
'etrachloroethene 
1ibromochloromethane 
lhlorobenzene 
lromoform 
.,1,2,2-Tetrachloroethane 
.,3-Dichlorobenzene 
.,4-Dichlorobenzene 
.,2-Dichlorobenzene 

:urrogate: 
;romofluorobenzene 
late Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11540 
DATE REPORTED: June 8, 2000 
REFERENCE : SITE 11 KINGS BAY 

PAGE 5 OF 16 

RESULTS OF ANALYSIS 

I-18 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1:o u 
1.0 u 
1.0 u 
1.0 u 
1.6 I 
1.0 u 
l.OU 
1.0 u 
1.0 u 
1.0 u 

99 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
83 

06/03/00 

I = Compound was analyzed for but not detected to 
:alyte detected; value is between the Method 

Und the Practical Quantitation Level (PQL). 

I-24 Units 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.3 I 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.4 I 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

13 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

P9/L 
P9D-J 
P9/L 
P9/L 
P9/L 
/J9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P;rg/L 
cL9/L 
P9/L 
P9D-J 
P9/L 
P9/L 
I.c9/L 
P9L 
P9/L 
P9/L 
P9D-J 
P9/L 
P9/L 
P9/L 
P9DJ 
P9/L 
P9/L 
P9/L 

% RECOV 
ai 

06/02/00 

LIMITS 
52-167 

the level shown. 
Detection Level (MDL) 



1PA METHOD 8021 - 
TOLATILE ORGANICS 

1ichlorodifluoromethane 
Zhloromethane 
Iinyl Chloride 
Womomethane 
lhloroethane 
lrichlorofluoromethane ._ 
.,l-Dichloroethene ' 
Iethylene Chloride 
.-1,2-Dichloroethene 
.,l-Dichloroethane 
I- 

:y 

-Dichloroethene 
oform 

1-Trichloroethane 
&bon Tetrachloride 
,2-Dichloroethane 
richloroethene 
,2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11540 
DATE REPORTED: June 8, 2000 
REFERENCE : SITE 11 KINGS BAY 

PAGE 6 OF 16 

RESULTS OF ANALYSIS 

I-25 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.1 I 
2.0 
4.6 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

81 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
75 

06/03/00 

I-26 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.5 I 
3.3 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

49 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

Units 

P9/L 
P9/L 
P9/L 
PLg/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9b.J 
P9/L 
P.g/L 
P9/L 
P9/L 
P9/L 
P9D-J 
P9/L 
P9/L 
P9/L 
P9/L 
PLg/L 
P9/L 
P9/L 
P9/L 
P9/L 

% RECOV LIMITS 
79 52-167 

06/02/00 

= Compound was analyzed for but not detected to the level shown. 
alyte detected; value is between the Method Detection Level (MDL) 

the Practical Quantitation Level (PQL). 



EPA METHOD 8021 - 
VOLATILE ORGANICS 

1ichlorodifluoromethane 
Zhloromethane 
Jinyl Chloride 
3romomethane 
Zhloroethane 
rrichlorofluoromethane 
L,l-Dichloroethene ' '. 
[ethylene Chloride 
:-1,2-Dichloroethene 
:,l-Dichloroethane 
* 

-c 

3-Dichloroethene 
') < oform 
-, ,l-Trichloroethane 
Carbon Tetrachloride 
.,2-Dichloroethane 
.'richloroethene 

2-Dichloropropane 
;komodichloromethane 
:-1,3-Dichloropropene 
:-1,3-Dichloropropene 
.,1,2-Trichloroethane 
'etrachloroethene 
)ibromochloromethane 
lhlorobenzene 
lromoform 
.,1,2,2-Tetrachloroethane 
.,3-Dichlorobenzene 
,4-Dichlorobenzene 

.,2-Dichlorobenzene 

kromofluorobenzene 
jate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11540 
DATE REPORTED: June 8, 2000 
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RESULTS OF ANALYSIS 

I-60 

100 U D2 
200 U D2 
100 U D2 
100 U D2 
200 U D2 
200 U D2 
100 U D2 
200 U D2 
100 U D2 
100 U D2 

-100 U D2. 
100 U D2 
100 U D2 
100 U D2 
100 U D2 
100 U D2 
100 U D2 
100 U D2 
100 U D2 
100 U D2 
100 U D2 

10000 D2 
100 U D2 
100 U D2 
100 U D2 
100 U D2 
100 U D2 
100 U D2 
100 U 02 

% RECOV 
64 

06/03/00 

I-61 

20U D3 
40U D3 
20U D3 
20U D3 
40U D3 
40U D3 
20U D3 
40U D3 
20U D3 
20U D3 
20U D3 
20U D3 
20U D3 
20U D3 
20U D3 
20U D3 
20U D3 
20U D3 
20U D3 
20U D3 
20U D3 

820 D3 
20U D3 
20U D3 
20U D3 
20U D3 
20U D3 
20U D3 
20U D3 

% RECOV 
69 

06/07/00 

I = Compound was analyzed for but not detected to the level shown. 
1 Znalyte value determined from a 1:lOO dilution. 
I Analyte value determined from a 1:20 dilution. 

Units 

P9/L 
I.L9/L 

;;:: 
P9/L 

;,":L" 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
h/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L . 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
/JLg/L 
P9/L 
P9/L 
P9/L 
P9/L 

LIMITS 
52-167 



ENCO LABORATORIES 
REPORT # : JAX11540 
DATE REPORTED: June 8, 2000 
REFERENCE : SITE 11 KINGS BAY 

EPA METHOD 8021 - 
VOLATJ.LE ORGANICS 

Dichlorodifluoromethane 
Zhloromethane 
irinyl Chloride 
3romomethane 
Jhloroethane ' 
I'richlorofluoromethane 
L,l-Dichloroethene ' . 
rlethylene Chloride 
I-1,2-Dichloroethene 
L,l-Dichloroethane 

l&bon Tetrachloride 
.,2-Dichloroethane 
'richloroethene 
- I 2-Dichloropropane 
&omodichloromethane 
:-1,3-Dichloropropene 
:-1,3-Dichloropropene 
.,1,2-Trichloroethane 
'etrachloroethene 
)ibromochloromethane 
lhlorobenzene 
,romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urrogate: 
romofluorobenzene 
late Analyzed 

PAGE 8 OF 16 

RESULTS OF ANALYSIS 

I-62 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 

10 U Dl 
1OU Dl 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0-U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U D.1 
5.0 U Dl 
5.0 U Dl 
120 Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 

% RECOV 
60 

06/07/00 

I-63 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 

1OU Dl 
1OU Dl 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
130 Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 

% RECOV 
96 

06/08/00 

was analyzed for but not detected to the level shown. 
Analyte value determined from a 1:5 dilution. 

Units 

P9nJ 
P9/L 
P9h-J 
P9/L 
P9/L 
P9/L 
I-19/L 
P9/L 
P9/L 
P9D-J 
P9/L 
P9/L 
P9/L 
P9D.J 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
PLg/L 

LIMITS 
52-167 



ENCO LABORATORIES 
REPORT # : JAX11540 
DATE REPORTED: June 8, 2000 
REFERENCE : SITE 11 KINGS BAY 

5PA METHOD 8021 - 
TOLATILE ORGANICS 

1ichlorodifluoromethane 
lhloromethane 
'inyl Chloride 
Iromomethane 
lhloroethane 
'richlorofluoromethane 
,l-Dichloroethene ' . 

/ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 
-&?-Dichloroethene 

Jform 
,l-Trichloroethane 

&bon Tetrachloride 
,2-Dichloroethane 
richloroethene 
I 2-Dichloropropane 
romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

xrogate: 
romofluorobenzene 
ate Analyzed 

PAGE 9 OF 16 

RESULTS OF ANALYSIS 

I-64 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 

1OU Dl 
1OU Dl 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 

92 Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 

Sk RECOV 
94 

06/08/00 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 

10 U Dl 
1OU Dl 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
210 Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 

"0 RECOV 
96 

06/09/00 

I-65 Units 

P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9D-J 
P9/L 
/J9/L 
P9/L 
I.L9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
/JLg/L 
P9IL 
P9/L 
P9/L 
Pug/L 
P9b.J 
P9/L 
P9/L 

LIMITS 
52-167 

\mpound was analyzed for but not detected to the level shown. 
Analyte value determined from a 1:5 dilution. 



EPA METHOD 8021 - 
VOLATILE ORGANICS 

1ichlorodifluoromethane 
Jhloromethane 
Jinyl Chloride 
3romomethane 
Zhloroethane 
k-ichlorofluoromethane 
L,l-Dichloroethene ' . 
dethylene Chloride 
;-1,2-Dichloroethene 
L,l-Dichloroethane 

2-Dichloroethene 

:&bon Tetrachloride 
.,2-Dichloroethane 
k-ichloroethene 

2-Dichloropropane 
;romodichloromethane 
:-1,3-Dichloropropene 
.-1,3-Dichloropropene 
.,1,2-Trichloroethane 
'etrachloroethene 
)ibromochloromethane 
lhlorobenzene 
xomoform 
.,1,2,2-Tetrachloroethane 
.,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

:urroqate: 
romofluorobenzene 
late Analyzed 

ENCO LABORATORIES 
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RESULTS OF ANALYSIS 

I-66 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 

1OU Dl 
1OU Dl 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
260 Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 

% RECOV 
98 

06/08/00 

I-67 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 

1OU Dl 
1OU Dl 

5.0 U Dl 
1OU Dl 

5.0 U Dl 
5.0 U Dl 
5.2 I Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 

72 Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 
5.0 U Dl 

% RECOV 
98 

06/08/00 

Units 

P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
Pug/L 
F9IL 
P9/L 
P9/L 
P9/L 
P9D-J 
P9/L 
P9b.J 
P9/L 
P9/L 
P9/L 
P9D-J 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
= Analyte detected; value is between the Method Detection Level (MDL) 

nd the Practical Quantitation Levei (PQL). 
Analyte value determined from a 1:5 dilution. 



c 

EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene ' . 
Methylene Chloride 
t-1,2-Dichloroethene 
l,l-Dichloroethane 
C-1 

e 1, I 

2-Dichloroethene 
roform 
1-Trichloroethane 

Carbon Tetrachloride 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
c-1,3-Dichloropropene 
t-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Surrogate: 
Bromofluorobenzene 
Date Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11540 
DATE REPORTED: June 8, 2000 
REFERENCE : SITE 11 KINGS BAY 
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RESULTS OF ANALYSIS 

I-68 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
4.0 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.9 I 
1.0 u 

% RECOV 
a3 

06/01/00 

I-69 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.8 I 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

36 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
67 

06/06/00 

Units 

P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9D-J 
P9/L 
P9/L 
P9/L 
1.19/L 
cL9/L 
@9/L 
P9/L 
P9/L 
P9/L 
P9/L 
P9/L 
cL9/L 
P9/L 
P9/L 
P9n-J 
cc9/L 
P9/L 
P9/L 

LIMITS 
52-167 

3 = Compound was analyzed for but not detected to the level shown. 
I 

c 

balyte detected; value is between the Method Detection Level (MDL) 
dnd the Practical Quantitation Level (PQL). 



ZPA METHOD 8021 - 
TOLATILE ORGANICS 

>ichlorodifluoromethane 
Zhloromethane 
Tiny1 Chloride 
Iromomethane 
lhloroethane 
kichlorofluoromethane 
.,l-Dichloroethene ' - 
Iethylene Chloride 
.-1,2-Dichloroethene 
.,l-Dichloroethane 

rarbon Tetrachloride . 
,2-Dichloroethane 

'richloroethene 
2-Dichloropropane 

romodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
etrachloroethene 
ibromochloromethane 
hlorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
,4-Dichlorobenzene 
,2-Dichlorobenzene 

urroqate: 
romofluorobenzene 
ate Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11540 
DATE REPORTED: June 8, 2000 
REFERENCE : SITE 11 'KINGS BAY 
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RESULTS OF ANALYSIS 

I-64 (DUP) -- 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.5 I 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

93 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
71 

06/06/00 

I-12 (DUP) 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 I 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 .u 
1.4 I 
1.0 u 
1.0 u 
1.0 u 
1.8 I 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

50 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
64 

06/04/00 

LIMITS 
52-167 

= Compound was analyzed for but not detected to the level shown. 
alyte detected; value is between the Method Detection Level (MDL) 

nd the Practical Quantitation Level (PQL). 



IPA METHOD 8021 - 
'OLATILE ORGANICS 

ichlorodifluoromethane 
hloromethane 
inyl Chloride 
romomethane 
hloroethane 
richlorofluoromethane 
,l-Dichloroethene ' . 
ethylene Chloride 
-1,2-Dichloroethene 
,l-Dichloroethane 

T-Dichloroethene 

&bon Tetrachloride 
,2-Dichloroethane 
richloroethene 

2-Dichloropropane 
komodichloromethane 
-1,3-Dichloropropene 
-1,3-Dichloropropene 
,1,2-Trichloroethane 
2trachloroethene 
ibromochloromethane 
llorobenzene 
romoform 
,1,2,2-Tetrachloroethane 
,3-Dichlorobenzene 
.4-Dichlorobenzene 
.2-Dichlorobenzene 

xrogate: 
romofluorobenzene 
ite Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11540 
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REFERENCE : SITE 11 KINGS BAY 
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RESULTS OF ANALYSIS 

LAB BLANR -- 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

% RECOV 
81 

06/01/00 

LAB BLANK 

l.OU 
2.0 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
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Units 

LIMITS 
52-167 

6 ,mpound was analyzed for but not detected to the level shown. 
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RESULTS OF ANALYSIS 
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for but not detected to the level shown. 

Units 

LIMITS 
52-167 



c 

EPA METHOD 8021 - 
VOLATILE ORGANICS 

Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene I . 
Methylene Chloride 
t-1,2-Dichloroethene 
l,l-Dichloroethane 

2-Dichloroethene 
oform 

,l-Trichloroethane 
Z&bon Tetrachloride 
1,2-Dichloroethane 
Trichloroethene 
L,2-Dichloropropane 
3romodichloromethane 
:-1,3-Dichloropropene 
:-1,3-Dichloropropene 
L,1,2-Trichloroethane 
retrachloroethene 
1ibromochloromethane 
Zhlorobenzene 
3romoform 
.,1,2,2-Tetrachloroethane 
.,3-Dichlorobenzene 
-,4-Dichlorobenzene 
.,2-Dichlorobenzene 

iurrogate: 
lromofluorobenzene 
late Analyzed 

ENCO LABORATORIES 
REPORT # : JAX11540 
DATE REPORTED: June 8, 2000 
REFERENCE : SITE 11 KINGS BAY 

PAGE 15 OF 16 

RESULTS OF ANALYSIS 
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% RECOV 
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Units 
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r ,ompound was analyzed for but not detected to the level shown. 
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Ylethylene Chloride 
Zhloroform 
Carbon Tetrachloride 
t'richloroethene 
retrachloroethene 
Zhlorobenzene 
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QUALITY CONTROL DATA 

% RECOVERY ACCEPT 
MS/MSD/LCS LIMITS 

% RPD ACCEPT 
MS/MSD LIMITS 

76/ 80/ 89 51-155 5 29 
86/ 84/100 63-145 2 16 
98/ 88/104 64-146 11 21 
88/ 78/100 60-140 12 24 

112/103/108 66-146 8 21 
93/ 83/100 70-137 11 19 

:nvironmental Conservation Laboratories Comprehensive QA Plan #910190 

= Less Than 
IS = Matrix Spike 
ISD = Matrix Spike Duplicate 
,CS = Laboratory Control Standard 
:PD = Relative Percent Difference 

'his report shall not be reproduced except in full, without the written 
val of the laboratory. Results for these procedures apply only to 
amples as submitted. 
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1.0 Introduction 

1.1 Background 

Geo-Cleanse International, Inc. (GCI), on behalf of Bechtel Environmental, Inc. (Bechtel), was 

contracted to perform an in-situ chemical oxidation treatment to address volatile organic constituents 

(VOCs) in groundwater at Site 11 of the Naval Submarine Base (NSB) Rings Bay in Rings Bay, Georgia. 

A Geo-Cleanse@ Treatment at Site 11 was completed on February 14, 1999. Based upon the results of 

this treatment (referred to as Phase I), the scope of work was expanded to include additional areas and 

Phase II was completed on July 15, 1999. Site characterization activities following Phase II identified an 

additional area of concern for which a Phase III treatment was completed on April 19, 2000. The current 

contracted tasks were performed as a modification under Bechtel Subcontract Agreement No. 22567-625- 

SC-0830, under Bechtel Job No. 22567 and Contract No. N62467-93-D-0936 with the Department of the 

Navy. The purposes of this Effectiveness Evaluation Report are to summarize the goals, describe the 

observations and results, and provide conclusions regarding the efficiency of the Phase III Gee-Cleanse@ 

Treatment Program at Site 11. The following documents were reviewed in preparation for the Phase III 

Geo-Cleanse@ Treatment: 

l Bechtel Environmental, Inc. Request for Proposal (RFff) 22.567-625-X-0830, In-Situ Chemical 

Ox?&tion Deployment, NSB Kings Bay, GA. Dated July 17, 1998. 

l Geo-Cleanse International, Inc. Efectiveness Evaluation Report, Geo-Cleanse@ Treatment Program, 

Naval Submarine Base Kings Bay Site 11, Kings Bay, Georgia. Dated May 7, 1999. 

l Geo-Cleanse International, Inc. Efiectiveness Evaluation Report, Geo-Cleanse@ Treatment Program, 

Phase U, Naval Submarine Base Kings Bay Site I I, Kings Bay, Georgia. Dated October 7, 1999. 

l Additional site characterization and delineation data provided by Bechtel. 

The remainder of this Effectiveness Evaluation Report is organized as follows: 

Section 1, Introduction (this section)- Further in Section 1 is an overview of the Geo-Cleanse@ Process 

and application to co&an&rants reported at the site, a description of the site including geologic and 

hydrogeologic setting, summa r-y of Phase II results, nature and extent of remaining VOC umtamination, 

and treatment goals. 

1 
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Section 2, Treatment Program Operations and Observations- Describes the field operations conducted 

at the site, with summaries of all analytical and field data colkcted prior to, during, and after the field 

operations, hydrogen peroxide injection totals by location and date, and injector ins&&&ion data. 

Section 3, Treatment Program Results- Describes and interprets the analytical results generated by the 

treatment program, and evaluates overall treatment performance. 

Section 4, Conclusions- Presents a summary of the Geo-Cleanse@ Treatment Program at the site, 

describes lessons learned by application at the site, and draws conclusions regarding overall performance 

and success. 

Section 5, References Cited- Presents a bibliographic list of references cited in the text. 

I. 1. I Overview of the Gee-Cleanse@ Process 

The Geo-Cleanse@ Process is a patented in-situ chemical oxidation process intended to reduce 

organic contaminant concentrations in soil and groundwater. The Geo-Cleanse Process@ is an aggressive, 

pressurized injection of concentrated hydrogen peroxide and ferrous iron catalyst, which together are 

known as Fenton’s reagent and generate a hydroxyl free radical that acts as the active oxidizing agent. 

The basic radical-producing reaction is characterized as: 

J&O2 + Fe+’ + OH. + OH‘ + Fe’3 

where HzOz is hydrogen peroxide, Fe+’ is ferrous iron, OH- is hydroxyl free radical, OH is hydroxyl ion, 

and Fee3 is ferric iron. The hydroxyl free radical generated by Fenton’s reagent is a powerful, non- 

selective oxidant. Oxidation of an organic compound by Fenton’s reagent is a rapid and exothermic (heat- 

producing) reaction. Rate constants for reactions of hydroxyl free radical with common enviromnental 

pollutants are typically in the range of 10’ to 10” M’i’ (e.g., Haag and Yao, 1992), and 100% 

mineralization is generally complete in minutes. 

Site characterization data provided by Bechtel indicate that the primary VOC within the treatment 

area at the NSB Kings Bay site is tetrachloroethene (PCE). Fenton’s reagent oxidizes chlorinated organic 

contaminants such as PCE to substituent carbon dioxide, water, and chloride. Reported rate constants for 

reaction of hydroxyl free radicals with PCE range from 2.3 to 2.8 x 10’ M’i’ (Buxton et al., 1988), 

indicating an extremely rapid reaction. Leung et al. (1992) and Sato et al. (1993) have analyzed PCE 

destruction by Fenton’s reagent, and have reported that mineralization is rapid and complete. The only 
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c 
significant intermediate product of Fenton’s reagent oxidation of PCE (C12C=CC12) is dichloroacetic acid 

(CHC12COOH), which is further oxidized to water (l-&O), carbon dioxide (CO3, hydrogen ions m and 

chloride ions (Cl) (Figure l-l): 

C12C=CC12 + OH -I- Hz0 -+ CHC12COOH + H+ + Cl- + Cl 

CHClzCOOH + 40H +2H+ + 2Cl- + 2H20 + 2C02 

(Leung et al., 1992; Sato et al., 1992). Residual hydrogen peroxide not consumed by oxidation of organic 

compounds naturally decomposes to oxygen and water. Soluble ferrous iron catalyst amendments will 

naturally precipitate as ferric iron compounds. 

1.1.2 Site History 

The NSB Kings Bay occupies approximately 16,168 acres in Camden County, Georgia. Site 11 is 

idetied as the Old Camden County Landfill, which is now incorporated in the NSB. The Old Camden 

County Landfill was used for municipal waste disposal in the 1960’s and 1970’s. Waste was disposed by 

digging trenches and filling with waste. The trenches were then covered with fill, Tetrachloroethene was 

disposed in the landflll at some point during waste disposal operations, resulting in groundwater 

contamination at the site. The only facilities remaining in the area are part of ongoing environmental 

investigation and remediation activities. 

The shallow soils in the region of NSB Kings Bay are typified as fine sands interbedded with silty 

antior clayey line sands and some medium sands, with. water encountered at approximately 6 feet below 

grade. An unconfined smfmial aquifer is approximately 90 fi thick in the vicinity of Site 11. Within the 

Site 11 area, the lithology of the surlicial zone is described as gray to light brown, fme to medium quartz 

sand with &err&tent gray clay lenses, extending to a depth of at least 50 ft below grade. Depth to water 

is approximately 6 R below grade. 

Site delineation within the treatment area, upon which the Phase I and Ii treatment programs were 

designed, was derived from direct-push sampling of groundwater conducted in March and September 

1997, groundwater sampling (associated with the Geo-Cleanse@ Treatment programs) from a network of 

6 monitoring wells, 4 peizometers, 2 recovery wells, 44 injection wells, and 24 cone penetrometer test 

locations (Figure l-2). Results indicated that chlorinated aliphatic compounds (CACs) were present in 

groundwater and that the impacted zone was primarily restricted to between 30 and 40 iI depth below 

grade, within a zone of relatively high transmissivity. An additional area of relativdy high CAC 

concentmtions was detected extending at least as shallow as 25 feet in the eastern portion of treatment 

area near Phase I injector location I-14. The CACs reported and their maximum concentmtions were 

3 
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8,500 pg/L for PCE, 1,140 pg/L for trichloroethene (ICE), 1,300 pg/L for cis-1,2dichloroe&me (cis- 

1,2-DCE), and 327 p&L for vinyl chloride (VC). The average total concentmtion of CACs (taken as the 

sum of PCE, TCE, cis-1,2-DCE, and VC concentrations) within the treatment area was estimated by 

Bechtel to be approximately 5,000 pg&. Hydraulic conductivity was reported as 30 ft/day in the 30 ft to 

40 fi depth interval, with flow direction generally to the northwest. 

The Geo-Cleanse@ Treatment Program was conducted in order to reduce CAC concentmtions in 

groundwater within the source area at the site. For Phase I, 23 specially-designed injectors were installed 

under the State of Georgia Department of Natural Resources Injection Well Operating Permit #89. The 

Phase I treatment was completed on February 14, 1999 after injection of 12,063 gallons of 50% hydrogen 

peroxide solution. Groundwater samples were collected from every monitoring well and injector within 

and adjacent to the treatment area. Overall, the cleanup objectives were met within the primary treatment 

area, with a reduction to 9 pg/L of total CACs in KBA-1 l-34 (>99% reduction) and an average reduction 

in total CACs to 53 pg/L (98% reduction). However, injector I-14, located upgradient of the Phase I 

primary treatment area (Figure l-l), yielded a post-treatment total CAC concentration of 3,800 pg/L. The 

PCE concentmtion in I-14 was 3,500 p&L, indicative of the likely presence of a residual dense 

ncmaqueous phase liquid @NAPL) near I-14. In addition, relatively high CAC concentrations remained 

downgradient of the primary treatment area, particularly in the area of the four USGS peizometers 

(USGS-l, USGS-2, USGS-3, and USGS-15). Based upon these results, a Phase II treatment was 

conducted to target the upgradient area near I-14 and the downgradient area near the four USGS 

peizometers. 

The Phase II injection program included installation of 21 additional injectors, primarily in the 

upgradient area near I-14 and the downgradient area near the USGS peizometers. After injection of 

11,247 gallons of 50% hydrogen peroxide solution during two mobilizations in June and July 1999, the 

total CAC level in 55 out of 56 sampling points was below 100 pg/L and maintained for at least 30 days 

after the injection was concluded. The remaining sample point exceeding 100 pg/L was injector I-14, 

which yielded 2,180 pg/L (average of two field duplicate samples) 32 days after the July injection. The 

surrounding sampling points yielded less than 100 pg/L of total CACs. Injector I-14 was, therefore, very 

likely located directly within the source area. The relatively high CAC levels indicate the presence of a 

persistent source remaining after the Geo-Cleanse@ Treatment Program. However, the source is possibly 

not within the targeted depth intervals. 
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1.2 Phase III Delineation Activities 

Following the Phase II treatment and subsequent rebound of CACs in I-14, Bechtel conducted 

additional field delineation activities at the site including advancement of 16 Geoprobe@ borings at the 

site from which a total of 69 groundwater samples were collected at depths ranging from 11 to 42 feet 

below grade. The results (reported separately by Bechtel) identified an approximately 25 ft x 25 ft area 

located east of I-14 and north of monitoring well KBA-1 l-35 with relatively high CAC contamination, 

centered at a location identified as GP-10 (approximately 10 A southeast of I-14 and 20 ft north of KBA- 

11-35). Groundwater samples from GP-10 yielded PCE concentrations ranging from 5,000 pg/L at the 

1 l-14 ft depth interval, increasing progressively with depth to a maximum of 99,000 pg/L at the 27-30 fi 

depth interval (the deepest depth investigated at this location). Based upon these results, a 20 A x 30 ft 

area centered at GP-10 was excavated to approximately 8 fi (the base of the trash trenches as identified 

during the excavation), and excavated soils were screened with a photoionization detector. Containers 

reportedly containing PCE-contaminated materials were identified and removed f+om the excavated soils, 

and the soils were backfilled into the excavation. Additional details regarding the Geoprobe site 

investigation, excavation, and post-excavation sampling are reported separately by Bechtel. 

1.3 Treatment Program Objectives 

Data provided by Bechtel indicated that CACs (primarily PCE, TCE, cis-1,2-DCE and VC) were 

concentrated in the groundwater in Site 11 at NSB Kings Bay in areas outside of the Phase I and II 

treatment areas. The goals of the Phase III Gee-Cleanse@ Treatment at the site were to treat groundwater 

withinthe contaminated plume source area identified by Bechtel near I-14, to achieve reduction of CACs. 

Natural attenuation modeling results indicated that source area reduction of CACs to 100 pg/L for each 

compound would be su.fEcient for natural attenuation to achieve compliance levels in the groundwater 

plume prior to leaving the base boundaries and reaching ofWe monitoring points (ChapeIIe and Bradley, 

1998). Thus a more conservative target of 100 p@L of total CACs (taken as the sum of PCE, TCE, cis- 

1,2-DCE and VC concentrations) was established as the remedial goal. 
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2.0 Treatment Program Operations and Observations 

2.1 Injector Installation 

Prior to the Phase I treatment, the State of Georgia Department of Natural Resources issued 

Injection Well operating Permit #089 (dated October 26, 1998) to the Department of the Navy on &half 

of Bechtel for installation and operation of injectors for the Geo-Cleanse@ Treatment Program. Under 

this permit and in preparation for the Phase III treatment, an additional 10 injectors distributed in four 

vertical levels were installed from January 4-6, 2000 at the locations indicated in Figure 2-l. Boreholes 

were drilled by hollow stem auger. Three injectors were installed in each of three vertical levels at depths 

of approximately 24 fl., 30 fi, and 33 A below grade, and one injector was installed at 39 A below grade. 

Injector construction depths and screened intervals are summarized in Table 2-1. Soil boring and injector 

construction logs are included as Appendix A. 

The riser, screen, and completion materials were selected and designed for resistance to the 

chemical reagents used and the heat and pressure generated by the Geo-Cleanse@ Process. The injectors 

were constructed with 3 it of I%-inch diameter, O.OlO-slot stainless steel screens. The riser pipe is 

composed of 1%inch diameter Schedule 80 black steel riser pipe and couplings and extends 

approximately 1 ft above grade The screens were packed with filter sand and a layer of be&mite pellets 

was installed to seal the screened interval. The armulus was then sealed to grade with a Portland cement 

and bentonite grout. The injector risers have threaded caps. The injectors are designed to accommodate 

the patented Geo-Cleanse@ Mixing Head, which was attached directly to the riser (Figure 2-2). This 

mixing head is designed to deliver a stabilized mixture of reagents to the subsurface. 

2.2 Pm-Injection Sampling Results 

After Phase III injector installation was comPleted, Bechtel personnel collected a round of 

groundwater samples from every injector within or adjacent to the treatment area on January 6 and 7, 

2000, prior to the Phase III injection. The analytical results for the January 6-7, 2000 sampling event 

(Table 2-2 and Figure 2-3) indicated that the CAC concentmtions within the central part of the plume 

(e.g., near I-60) were considerably greater than previously anticipated from the GeoprobeQ investigation 

(Section 1.2). Injector I-60 (the deepest injector, installed at the location of GP-10) yielded the highest 

CAC concemration, 130,000 pg/L of PCE with no breakdown products. Three adjacent injectors, (I-61, I- 

62, and I-65) yielded between 12,000 and 28,000 pg/L of PCE with relatively low concentmtions of cis- 
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1,2-DCE. Six injectors yielded CAC concentrations between 1,000 and 10,000 pg/L of CACs, primarily 

PCE with relatively higher cis-1,2-DCE. Dissolved PCE concentrations greater than approximately 2,200 

mg/L indicate the likely presence of a DNAPL phase within the treatment area. Historical analytical 

results for all sampling points at Site 11 are compiled in Appendix B. 

2.3 Injection Operations and Observations 

The field injection program was conducted in three phases: January 18-25, March 7-9, and April 

17-19, 2000. Groundwater samples were collected periodically to assess the treatment progress. Samples 

were collected on January 22 during the first injection, February 2-3 after the first injection, and March 25 

after the second injection. The results of these sampling rounds allowed refinement of the injection plan 

to ensure the oxidant distribution was optimized. Post-treatment samples after the third injection were 

colleded on April 27 and May 30. 

For each mobilization, the first day was devoted primarily to site preparation activities, including 

positioning the GCI mobile treatment unit, hydrogen peroxide tanker, and generator, establishing an 

exclusion zone, preparing the safety shower and eyewash, and conducting a health and safety meeting for 

all personnel. Pre-treatment injection activities included pneumatic and hydraulic tests of the injectors and 

aquifer to determine permeability. Hydrogen peroxide was injected on the first day of each mobilization. 

Process monitoring conducted during the treatment was generally at a much lower fi-equency than during 

the Phase I and II treatments because two monitoring wells within the treatment area were abandoned, 

and the injectors flooded during the injection and could not be uncapped (to control fluid loss) as a result 

of groundwater mounding. 

2.3. I January Injection 

A total of 7,036 gallons of 50% hydrogen peroxide solution plus a similar volume of catalyst 

were injected during the January mobilization (Table 2-3). Every injector with greater than 75 pg/L of 

total CACs was targeted for injection, and the injection volumes reflect the CAC concentmtions. Based 

upon the pre-injection analytical data (Figure 2-3), injector I-60 received the greatest volume of hydroga 

peroxide with 2,036 gallons (29% of the total volume of peroxide staged at the site). Cumulatively, the 

five injectors with >2,000 p&L CACs (I-60, I-61, I-62, I-64, and I-65) received 4,220 gallons (60% of the 

total volume of peroxide staged at the site). Injectors I-12, I-13, I-18 and I-68, which were sampled but 

yielded ~50 p@L CACs, were not targeted for injection. Injector I-26, with 78 pg/L CACs, received 88 

gallons of peroxide. 
9 
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A round of groundwater samples was collected on January 22, 2000 from the 60-series injectors 

(with the exception of I-68) and analyzed for CACs with 24-hour turnaround time. The purposes of these 

samples were to evaluate the treatment progress and to ensure proper allocation of the peroxide, prior to 

the conclusion of the treatment. The results (Figure 2-4) indicate that four injectors (I-14, I-60, I-61, I-62) 

within the central portion of the source area still exceeded the 100 @L target. Over the remaining two 

days of injection, three of those injectors (I-14, I-60, and I-62) received an additional 1,782 gallons of 

peroxide (75% of the total volume injected on January 24-25). 

A round of groundwater samples was collected on February 2-3, 2000 to evaluate treatment 

results. The data (Table 2-2 and Figure 2-5) indicate that total CAC concentrations were reduced to ~700 

pg/L within the plume source area near I-60. Site-wide, total CACs experienced an average overall 

reduction of 97% (the average total CAC corm&ration from the 19 sampling points was reduced to 283 

pg/L from 10,687 p&L). The five injectors with >2,000 pg/L total CACs prior to injection (I-60, I-61, I- 

62, I-64 and I-65) exhibited an average 99% reduction (the average total CAC concentration from the five 

sampling points was reduced to 314 pg/L from 38,546 pg/L). Five injectors (I-12, I-13, I-18, I-26 and I- 

68) within the central portion of the treatment area between I-l 1 and the I-60, which were not targeted 

during the January injection, exhibited modest CAC increases relative to the pre-injection data (Figure 2- 

3) and exceeded the 100 pg/L target. The CAC increases were to levels less than historic maxima 

(Appendix B) in three of the five injectors (I-12, I-18 and I-26), and no long-term historic data are 

available for one of the five injectors (I-68). Injector I-25, which received 638 gallons of peroxide, 

exhibited an increase from 1,260 pg/L to 1,700 pgK. 

2.3.2 March Injection 

An additional treatment was conducted March 7-9, 2000 to further reduce the total CAC 

concentrations. An additional 3,012 gallons of 50% hydrogen peroxide plus a similar volume of catalyst 

solution were injected (Table 2-3), targeting the six injectors in which total CACs increased after the 

January treatment (I-12, I-13, I-18, I-25, I-26 and I-68) and the four injectors near I-60 which remained 

above the 100 clgn target (I-60, I-62, I-66, and I-67). The six injectors that increased after the January 

treatment received 2,031 gallons of peroxide (67% of the peroxide staged at the site) and the four 

injectors near I-60 received a total of 98 1 gallons of peroxide (33% of the total staged at the site). 

A round of groundwater samples was collected on March 25, 2000 to evaluate treatment results. 

The data (Table 2-2 and Figure 2-6) indicate that total CAC concentrations were generally lower, with the 

site-wide average CAC concentration from the 19 sampling points further reduced to 194 pg/L on March 

25 from 283 pg/L ou February 2-3 (31% reduction relative to the February 2-3 round, and 98% relative to 
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c 
the pre-injection data). Injector I-60 continued to yield high total contaminant concentrations, with 1,550 

pgk (mean of two duplicates) in the March 25 round despite receiving an additional 327 gallons of 

peroxide in the March injection and a total of 2,363 gallons between the January and March treatments. 

The only CAC compound present at I-60 is PCE (i.e., no breakdown products are present), suggesting the 

continued presence of a DNAPL phase near I-60 that provides the CAC source. 

2.3.3 AprilInjection 

An additional injection was conducted from April 17-19 to target the injectors remaining above 

100 pg/L total CACs. A total of 1,442 gallons of 50% hydrogen peroxide plus a similar volume of 

catalyst solution were injected, targeting I-11, I-13, I-25, I-60, I-62, I-65, I-66 and I-69 (Table 2-3). 

During treatment, injector I-27 became fouled on April 19 to a depth of approximately 6 A below grade, 

indicating likely screen fiilure and sand influx, and was no longer available for injection or sampling. A 

round of groundwater samples was collected on April 27-28 to evaluate the treatment. The results (Table 

2-2 and Figure 2-7) indicate continued CAC reductions, and only two injectors (I-60 and I-62) remained 

above the 100 pg/L target. The site-wide average CAC concentration from 18 sampling points (injector I- 

27 could not be sampled) was fkther reduced to 46 pg/L on April 27-28 from 194 pg/L on March 25 

(76% reduction relative to the March 25 round, and 99.5% relative to the pre-injection data). The core 

plume area was reduced to a small area centered near I-60 as in all previous sampling rounds. 

2.4 Post-Treatment Sampling Results 

A final round of grotmdwater samples was collected on May 30-3 1,200O (41 days afkr injection 

was concluded). The resuIt.s (Table 2-2 and Figure 2-8) indicate that CACs in the I-60 area rebounded 

@ifi~y, with 10,000 pg/L of PCE in I-60. The site-wide average CAC concentmtion increased to 

704 pg/L on May 30-31 from 46 rug/L on April 27-28. Among the 60-series injectors, significant CAC 

rebound has occurred only in injectors I-60 and I-61 (Figures 2-9 and 2-10). 
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Table 2-2. Phase III Groundwater Sampling Results 



Location Date 

I-61 l/7/2000 

Tetrechloroethene Trichlomethene cis-1,2-Dichioroethene Vinyl Chloride Total CACS 

(PIZL) @g/L) OGm mm wvs 
16,000 3,500 40 <lo 19,500 

l/7/00 (dup) 1 14,000 I 2,300 I -a0 16,300 1 

160 I I <5 I 160 1 

-65 l/7/2000 1 28,000 I 580 I I 40 28,580 1 

3/25/2000 120 -3 <5 <5 120 
4/27/2000 2x <l 4 <l 28 
5/30/2000 210 -3 -3 # 210 

I-66 1/7/2000 1,200 a0 QO a0 1,200 
l/22/2000 2 -a <l <l 2 
2LY2000 120 <5 6 <5 120 

3/25/2000 200 C20 -=ZO a0 200 
4/28/2000 40 -4 Cl <l 40 
5/30/2000 260 <5 a <5 260 
1 t7/?fml 1xfKl 49 40 110 I 1.849 

I l/22/2000 1 28 3 I <l I 31 1 

3/25/2000 170 -3 <5 -3 170 
4l2N2000 3 -a <I <l 3 
5l3 l/2000 36 2 -a <l 38 

Notes: 
1. Total Chlorinated Aliphatics (CA&) = sum of tetraddorocthenc, tricldoroethcnc, cis-1,2dichloroethc, and vinyl chloride cnnccntntions. 
2. For cumputation of Total Chlminatcd Aiiphatiu (CACs), all non-detect values were aswmed to be zero. 



Table 2-3. Phase III Hydrogen Peroxide Injection Totals by Location and Date 
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III Injector Location Map 
4 Mark Road, Suite C 
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FIGURE 2-9. Analytical Results for 60-Series Injectors 
(with baseline >2,000 ug/L Total CACs) 

140,000 1 

m 120,000 - 

=I 
100,000 - 

; 80,000 - 

3 60,000 - 

.g 40,000 - 

20,000 - 

O- 

l/l/O0 2/20/00 4/10/00 

Sample Date 

5/30/00 



FIGURE 2-10. Expanded Scale Plot of Analytical Results for 
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3.0 Treatment Program Results and Discussion 

The post-treatment analytical data indicate that the 100 pgk remedial objective could be 

achieved but not maintained at all sampling points except I-60 and I-62. Each treatment resulted in 

successively lower CAC concentrations and contraction in the area exceeding the 100 ~.g& objective 

(compare Figures 2-3 through 2-7). The rapid and relatively high rebound of CACs in I-60 indicate the 

likely continued presence of a DNAPL. The following observations suggest a DNAPL phase is located at 

a depth of approximately 35 feet or deeper near I-60: 

(1) PCE is the only measurable CAC present in I-60. If the contaminants were derived from 

an untreated or upgradient source of dissolved CACs, then the microbial breakdown 

products of PCE (‘ICE, cis-1,2-DCE, and VC) are expected to be present, assuming an 

active microbial population exists at the site. PCE degradation products are observed in 

the downgradient plume areas targeted in Phase I and II, indicating that the natural 

microbial processes are active at the site. 

(2) PCE is present at concenWtions exceeding 5% of the water solubility in the May 30-31 

sampling round. As a general rule of thumb promulgated under U.S. Envirornnental 

Protection Agency guidance (U.S. E.P.A., 1992), a NAPL phase is likely present if the 

dissolved contaminant concentmtion exceeds 1% of the water solubihty of the product. 

The 1% solubility threshold for PCE is approximately 2,000 pg/‘L. 

(3) Injector I-60, the deepest injector in the upgradient source area targeted for Phase III, 

exhibits the strongest CAC rebound. Rebound has either not occurred or is much lower in 

shallower injectors surrounding I-60 (e.g., Figures 2-9 and 2-10). 
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4.0 Conclusions 

Phase III of the Geo-Cleanse@ Treatment Program at NSB Kings Bay Site 11 was implemented 

between January and April 2000. The Phase III treatment targeted an area at the site upgradient of the 

areas treated in Phase I and II, and was selected based upon rebound observed in injectors along the 

upgradient margin of the Phase I and II treatment area. Further site investigation work conducted by 

Bechtel identified an area of shallow soil cxmtamhation. An excavation was conducted and containers 

with residual PCE were removed. Further groundwater investigation work performed by Bechtel 

identified an area of impacted groundwater with up to 130,000 pg/‘L of PCE underlying the excavated 

area, which was targeted for the Phase III treatment. 

A total of approximately 11,490 gallons of hydrogen peroxide and a similar volume of catalyst 

solution were injected over the course of three mobilizations. Groundwater samples collected after each 

mobilization indicated successive reduction in CAC concentrations and contraction of the area exceeding 

the 100 &L treatment objective. Site-wide, the average CAC concentmtion was reduced afkr the third 

mobilization to 46 mg/L (with a maximum of 160 &I,) from 10,687 clgn, (with a maximum of 130,000 

pg/L), representing a 99.6% reducti on in total CA&. However, total CACs rebounded over the 41 day 

period following injection, primarily within the identified source area near injector I-60, to a maximum of 

10,000 pg/L. The site-wide average CAC concentration rebounded to 704 pg./L, representing a 93% 

reduction from the pre-injection condition. Based upon observations of the spatial pattern of the rebound, 

the omtaminants detected, and their concentration, a residual DNAPL phase is likely still present at 

depths of greater than 35 feet below grade in the area directly around I-60. Based upon successfb.l 

remediation of most of the Site 11 area and contraction of the source area to a single location during the 

Phase I, II, and III treatments, further Geo-Cleanse@ Treatment in the I-60 area may be warranted if 

further delineation identifies the presence of CACs at levels deeper than the depth of I-60 (39 feet). 
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Injector Construction Log 

daw RAC ISite: Site 11. NSB Kinas Bav. GA /Well No.: I-60 
- 

Mlling Company: Partridge Well Drilling 

Ml&C Jeffweathelfofd 
killing Equipment: Failing Speedstar 

killing Metkd: HAS 

hilling Fluid: NOW 

Project No.: 22567-625 
Date Started: 1MQOVO 
Date Cunpleted: lI4QOOO 

Depthtowatec 1oftbgs 
TOC Elewtii: 

Logged By: M. Gage 
Coordinates: 

Generalized Drill Log 

MATERIALS 
Riser Pipe 

Type Sch. 80 Blazk Iron 

Diameter (in.) 1.25 

Length (rt) 37 

Backfill 
TMK Cementtbentonite Groat 

Lensth m 35 
Placement TlWlie 

10-30 ft Sand (SP), med 
bm, fn gr, tr silt, wet 

Seal 
Type Ben&mite Pellets 

Length VU 1 
Placement PcUr 

30-38 ft Sand (SP), fn, 
II to med bm. no silt 

Pack Filter 
Type 6QO Silica Sd 

Lensth m 4ft 
Placement tlwlie 

Amount Placed 2ssx 

Screen 
Tvpe GASOSS 

Lensul m 3fi 
Diier (in.) 1.25 
Sict Size (in.) 0.01 

Slot Type Machine Slated 

Bodmle Dii (in.) --w/ I--- I 

l 



Injector Construction Log 

Navy RAC Site: Site 11, NSB Kings Bay, GA 
Drilling Company: Partridge Well Drilling Project No.: 22567-625 

Dliller Jeff Weatherford Date Started: 1/5QOOO 

Drilling Equipment: Failing Speadstar Date Completed: l/5/2000 

3rilling Method: HAS DapthtoWatec 10ftbgs 

3rilling Fluid: NOtX3 TCC Elevation: 

Well No.: l-61 
Logged By: M. Gage 
Cowdinates: 

Generalized Drill Log 

1.58 ft Refuse 

MATERIALS 
Riser Pbe 

Type Sch. 80 Black Iron 

Diier (in.) 1.25 

Length (fV 30 

810 ft Sand (SP), tan, 

10-28 ft Sand (SP), med 
bm, fn gr, tr silt, wet 

Backfill 
Type GmenRmtonlte Grout 

Length (ft) 28 
Placement TR?fllie 

m 
Type Bentonite Chii 

Length (ft) 1 

Placement Pour 

Filter Pack 
Type B/20 Silica Sd 

Lengthvv 4fi 
Plaa3ment tremle 

Amount Placed 2.5s~ 

Screen 
Type GA8oss 

Lengthm 3ft 
Diameter (in.) 1.25 

Slot Size (in.) 0.01 

Sld Type Machine Slated 

Borshde Diameter (in.) --)) I+- I 



Injector Construction Log 

4avy RAC Site: Site 11, NSB Kings Bay, GA 
billing Company: Partridge Well Drilling Project No.: 22567825 

hillw: Jeff Weathetford Date Started: 114l2000 

killing Equipment: Failing Speedstar Date Completed: l/4/2000 

killing Method: HAS Depthtowater 1oftbgs 

Villing Fluid: NOW TOC Elevation: 

Well No.: l-62 
Legged By M. Gage 
Coordinates: 

Generalized Drill Log 

MATERIALS 
Riser Pipe 

Type Sch. 80 Black Iron 
Diameter (in.) 1.25 

Length (R) 30 

7-10 ft Sand (SP), tan, 

10-30 ft Sand (SP), med 
bm, fn gr, tr silt, wet 

Backfill 
Type cementlbentonite Grout 

Length (ft) 27 
Plaament Tremie 

&!aJ 
Type Bentmite Chips 

Lemh m 1 
Placemmt Pour 

Filter Pack 
Type 6I20 Silica Sd 

Length (ft) 4ft 

Placement tremii 

Amount Fwed 2.5sx 

Screen 
Type GAGOSS 

Length (fU 3ft 
Diier (in.) 1.25 
Slot Size (in.) 0.01 

Slot Type Machine Sk&ted 

Bcrehole Diameter (in.) 4 I- 1 



injector Construction Log 

hw RAC ISite: Site 11, NSB Kings Bay, GA IWell No.: l-63 
--‘J ---- 

)rilling Company Partridge Well Drilling 
killer Jeff Weatherford 

killing Equipment: Failing Speedstar 

hilling Method: HAS 

killing Fluid: NOIE 

Project No.: 22567-625 

Date Started: lL5l2000 

Date Ccmpleted: 1M3IOO 

DepthtowaterY IObgs 

TOC Elevation: 

Logged By: M. Gage 
Coordinates: 

Generalized Drill Log 

MATERIALS 
Riser Pipe 

Type Sch. 80 Black Iron 

Diameter (in.) 1.25 

Lcm m 30 

810 ft Sand (SP), tan, 

Backfill 
Type Cement/bentonlte Grout 

Length (ft) 28 
Placement Tl-eNlie 

Seal 
Type Bentonite Pellets 

Lengvl m 1 
Placement Pour 

Filter Pack 
Type 8QO Silica Sd 

Lensth(ft) 4ft 
Placement tremie 

Amount Placed 2.5 sx 

Screen 
Type GA8oss 

mm 3ft 
Diameter (in.) 1.25 

Sld Size (in.) 0.01 

Slat Type Machine Slotted 

Bo&de Diameter (in.) 4 I+-- I 



Injector Construction Log 

Maw RAC kite: Site 11. NSB Kinas Bav. GA IWell No.: 164 
- 

Xlling Capany. Partridge Well Drilling 

killer: Jeff Weathetford 

killing Equipment: Failing Spesdstar 

killing Method: HAS 
killing Fluid: None 

Project No.: 22567-625 
Date Started: l/6/2000 

Date Completed: 1/6/2000 

DepthtoWatm IOftbgs 
TOC Elevation: 

-~. .-.. - . 

Legged By M. Gage 
Coordinates: 

Generalized Drill Log 

MATERIALS 
Riser Pipe 

Type Sch. 80 Black Iron 
Diameter (in.) 1.25 

Length (ft) 27 

1.510 ft Sand (SP), tan, 

10-30 ft Sand (SP), med 
bm, fn gr, tr silt, wet 

Backfill 
Type Cementbentcnite Grout 

Length (ft) 25 
Placement Tremie 

Seal 
Type Bentonite Pellets 

l-ml m 1 
Placement Pour 

Filter Pack 
Type 6QO Silica Sd 

l-=m(ft) 4ft 
Pbcement tremie 

Amount Placed 2.5s~ 

Screen 
Type GAGOSS 

Lensthfft) 3ft 
Dih-tekr (in.) 1.25 
Sld Size (in.) 0.01 

Slot Type Machine Slotted 

Borehale Diameter (in.) 4 I+--- I 



Injector Construction Log 

Javy RAC Site: Site 11, NSB Kings Bay, GA Well No.: 14% 
killing Company Partridge Well Drilling Prcject No.: 22567825 dogged By: M. Gage 
killer Jeff Weathetford Date Started: 1W2OQO Coordinates: 

killing Equipment: Failing SpeedStar Date Completed: 1/4QOOO 

killing Method: HAS Depthtowater IORbgs 

killing Fluid: NOW TOC Elevation: 

Generalized Drill Log 

MATERIALS 
Riser PiDe 

Type Sch. 80 Black Iron 
Diameter (in.) 1.25 

Length (ft) 27 

Backfill 
Type Cernent/bentonlte Grout 

Lensth (fu 25 
placement Tmif? 

6-10 ft Sand (SP), tan, 
Seal 

Type Bentonite Chips 

Lengvl (fv 1 
P-t Pour 

10-30 ft Sand (SP), med Pack Filter 
bm, fn gr, tr silt, wet Type 6/20 Silica Sd 

Length(fi) 4ft 
Placement trenlie 

Amount Placed 2.5 sx 

Screen 
Type G48oss 

Length (ft) 3ft 

Diameter (in.) 1.25 
SIC4 Sii (in.) 0.01 

Slot Type Machine Slotted 

Borehok Diameter (in.) 4 I+- I 



Injector Construction Log 

Navy RAC Site: Site 11, NSB Kings Bay, GA 
Mting Ccanpany: Partridge Well Drilling Project No.: 22557-625 

xiller: Jeff Weatherford Date Started: l/5/2000 

Itilling Equipment: Failing Speedster Date ccfnpleted: 1mmJo 

Xlling h&hod: HAS DepthtoW* loftbgs 

Xilling Fluid: NCXE TOC Elevation: 

Well No.: l-68 
Lcged By: M. Gage 
Coordinates: 

Generalized Drill Log 

1.543 ft Refuse 

MATERIALS 
Riser Pipe 

Type Sch. 80 Black Iron 

Diameter (in.) 1.25 

Length (fi) 28 

8-10 ft Sand (SP), tan, 

10-30 ft Sand (SP), med 
bm, fn gr, tr silt, wet 

Backfill 
Type &meWbeMonlte Grout 

Length (fQ 24.5 

Placement Tmie 

Seal 
Type Bentonite Pellets 

Lensth (fu 1 
Placement Pour 

Pack Filter 
Type 6I20 Silica Sd 

Length (fi) 4fl 
Pkement trernie 

Amount Placed 2.5 sx 

Screen 
Type Gflwss 

Lensur(ft) 3ft 
Diameter (in.) 1.25 

Sid Size (in.) 0.01 
Sld Type Machine Slotted 

Borehole Diameter (in.) 4 I- I 



Injector Construction Log 

Uavy RAC Site: Site 11, NSB Kings Bay, GA 
killing Company Partridge Well Drilling Project No.: 22567-625 

killer: Jeff Weatherford Date Started: 1l4l2OOO 

killing Equipment: Failing Speedstar Date Completed: l/4/2000 

Itilling Method: HAS DepthtoWater: 1Oftbgs 

Irilling Fluid: NOM! TOC Elevation: 

Well No.: l-67 
dogged By M. Gage 
Coordinates: 

Generalized Drill Log 

MATERIALS 
Riser Pipe 

-bP Sch. 80 Black Iron 

Diameter (in.) 1.25 

Length (fi) 21 

10-24 ft Sand (SP), dk 
gty, fn gr, tr silt, wet 

Backfill 
Type cementlbentonite Grout 

Length (ft) 17 
Placement TFemie 

Seal 

Type Bentmite Chips 

Length VU 2 
Placement Pour 

Pack Filter 
Type 620 Silica Sd 

Length (ft) 5R 
Placement tremie 

Amount Placed 3.5 sx 

Screen 
Type schedule 40 ss 

Lengtt,(fv 3ft 
Diameter (in.) 1.25 

Sld Size (in.) 0.01 

Sk4 Type Machine Sldted 

Borehole Diameter (in.) 4 I+ I 



c 

Injector Construction Log 

Xilling Equipment: Failing Speedstar 

3tilling Method: HAS 

Mling Fluid: None 

(Date Ccmpleted: 1H2OOO 
oepth to Water: 

TOC Elemtim: 

Generalized Drill Log 

O-l .5 ft Dk gry soil 

1.58 ft Refuse 

:an, 

Navy RAC Site: Site 11, NSB Kings Bay, GA Well No.: I68 
3rilling Company Partridge Well Drilling Project No.: 22567625 Logged By M. Gage 
3rilletY Jeff Weathetford Date Started: 1 m2000 Coordinates: 

8-10 ft Sand (SP), 1 
fine grained, dry 

10-24 ft Sand (SP), bmsh 
gfy, fn gr, tr silt, wet 

Bentonite 
seal 

Filter Pack 

ss screen 

Well Point 

Borehok Diameter (in.) 4 

MATERIALS 
Riser Pioe 

Type Sch. 80 Black Iron 
Diameter (in.) 1.25 

Length(ft) 21 

Backfill 
Type Cementlbentonite Grout 

Length (ft) 19 

Placement Trefl-lif? 

Seal 
Type Bentonite Pellets 

Length (ft) 2 
Placement Pour 

Filter Pack 
Type W20 Silica Sd 

Length @I 4 
Placement tremii 

F 19 Amount Placed 3.5 sx 

zf3 

Screen 
20 Type schedule 40 ss 
21 Length @I 3 

Diameter (in.) 1.25 
Slot Size (in.) 0.01 

Slat Type Machine Slotted 



Injector Construction Log 

Navy RAC Site: Site 11, NSB Kings Bay, GA 
killing Ccmpanyz Partridge Well Drilling Project No.: 22567625 

Mler: Jeff Weatherford Date Started: l/5/2000 

killing Equipment: Failing SpeedStar Date Completed: l/5/2000 

killing Method: HAS DepthtoWater IOftbgs 

Xilling Fluid: N0l-E TOC Elevation: 

Well No.: l-69 
Logged By: M. Gage 
Coordinates: 

Generalized Drill Log 

1.5-8 ft Refuse 

MATERIALS 
Riser Pipe 

Type Sch. 80 Black Iron 

Diameter (in.) 1.25 
Length (ft) 21 

10-24 ft Sand (SP), bmsh 
gty, fn gr, tr silt, wet 

Backfill 
Type cementlbentonite Grout 

Length (fi) 18.7 

Pkement TM?lk? 

Seal 

Type Bentonite Pellets 

Lensth (fi) 1 
Placement Pour 

Filter Pack 
Type 8QO Silica Sd 

Length (ft) 4 

Placement trenlie 

Amount Placed 3.5 sx 

Screen 
Type schedule 40 ss 

Length (f0 3 
Diier (in.) 1.25 

Slot Size (in.) 0.01 

Sk&Type Machine Slotted 

Borehde Diameter (in.) 4 I---- 1 



Appendix B. Compilation of NSB Kings Bay Groundwater Chlorinated Aliphatic Compound (CAC) Results 

I I 
Location 

ICBA-1 l-31 

1 Tetrachloroethene 1 Trichloroethene 1 cis-1,2- Dichloroethene Vinyl.Chloride Total CACs 
Date I hm I 04m Q4m @rim mm” 1 

6 2 17 
8 

911711998 <l 9 
10/30/l 998 <l 1 7 <l 
11/6/l 998 1 Cl <l Cl 

11/24/l 998 8 7 2 Cl I I, 
12/22/l 99s 12 13 A /I I 2n I 

I 
*- Y .1 

1/27/l 999 I4 15 4 -a ;; 
2/l 8/l 999 23 17 5 <l 45 

11/13/l 998 <l I Cl I 

I 
-1 -1 I 

1 o/30/1 998 
I ” 

-a Cl <I I /l I n I 

11/24/l 998 Cl <l 
12/22/l 998 <l Cl <l 

L -1 .1 

<l -a 0” 
<l 0 

l/27/1999 <3 <l -a <l 0 
2/18/l 999 -a <l <l Cl 0 
3/l 5/l 999 <l cl <l <l 0 
Sl2Ol1999 1 <3 I -a <I 4 
6/22/1999 1 

0 
<3 <l I <l -a 0 

7/26/1999 I <f I Cl I ,I .1 ,-. 
I I -1 I .1 x1 

8/16/l 999 1 I 
I 

I 
I 

<l -=l <l <l ;I 
YRA-11-?/l I a/17/1ooQ I 1 Inn ?.cfi I 1---l I-J-V I, 1 I, 1710 J4”” 3,” u <l 

9/l 7198 (dup) 
3,558 

2,500 320 8 <l 
10/30/1998 8,500 

2,828 
550 24 -a 

11/13/1998 
9,074 

180 30 -3 -3 210 
11/24/l 998 200 19 <l <l 219 

11/74/9RfmIn~ i2n 1< /I /. . *r 
.-.- .._- -- -u” I 1J -1 -1 

12/22/1998 1 
I I 143 

t l/27/1999 I 
87 I 

I 
6 I <l I -a 93 

83 7 Cl /I I nn 

I 
-1 x1 Y” 

2/18/1999 9 <l -a <l 9 
3/15/1999 62 3 <l Cl 65 

3/l 5/99 cl---\ c7 -. 

up/ 1 ii; I L <l 1 I (1 59 9 I I I 3 -a -3 86 I 5/20/l 99 

6/22/1999 10 <l -a <l IO 
712611999 24 <l <l <l 24 
8/16/1999 16 < <l <l 16 



I 1 Tetrachloroethene 1 Trichloroethene 1 cis-1,2-Dichloroethene 1 Vinvl Chloride 1 Total CACs 1 
Location Date w!m Wi!W tl4V-M il4m WP 

KBA-11-35 9/17/l 998 Cl <l <l .<I 0 
10/30/1998 <l <l <l 
11/6/l 998 <l <l -a -a I 0 
11/24/l 998 4 -cl <l <l n 

I -r-r” J J1L 

10/30/l 998 5 360 ii cl 424 
1 O/30/98 (dup) 4 330 59 1 394 

1 l/24/1998 17 55 3 Cl 75 
1212211998 370 44 2 <l 416 
l/27/1999 380 44 2 <l 426 
2/18/l 999 3 4 7 Cl 6 

3/l 5/l 999 51 3- <l -a 54 
5/20/l 999 90 10 41 <5 100 
6/22/l 999 <3 cl 4 -a 0 
7/26/l 999 14 3 <l cl 17 
8/16/l 999 28 2 cl -a 30 \ 

DA-1 l-13A 9/17/1998 -a 24 
10/30/1998 Cl0 16 130 10 156 
11/4/l 998 <3 15 5 28 48 

1 l/24/1998 -a 16 100 22 138 
1 l/25/1998 <5 16 79 26 121 

1 1 14 1 230 1 1 [ 12122l1998 -a 22 266 
l/7/1999 <5 <5 34 60 I 94 

1/27/l 999 <3 20 110 22 - I 
152 --- I 

2/18/1999 <l 15 150 22 I 187 I _-. 
3/l 5/l 999 <lo 13 150 15 I 178 I 

] 4/7/1999 I <l ! 7 I 49 ! 93 ! 149 [ 

t RN. 1 2llSl1999 612311999 7/26/1999 S/17/1999 5/20/l l/24/1998 1i27l991 999 - __.- _.___ 1 220 Cl5 120 --- <3 Xl <3 <3 --- 24 62 26 29 25 10 2 ’ 240 280 240 350 1-1-i 2 5 -a cl 4 45 26 61 57 440 290 392 350 323 _ 135 4 .- 

311511999 69 10 7 <I 86 
5/20/l 999 77 6 cl -3 83 

5/20/99 (dmj 76 6 <l <5 82 
6/23/l 999 9 2 2- <l 13 

6123199 (dup) 10 2 2 <l 14 
7/27/l 999 11 2 Cl <l 13 
S/17/1999 18 -a cl -=l 18 

8/l 7/99 (dup) 18 2 Cl Cl 20 

12/l S/99 (dup) 1 120 ! 10 ! 6 ! 4 ! 136 1 

AppendiiBPage2 



r I I Tetrachloroethene Trichloroethene 1 cis-1,2-Dichloroethene 1 Vinyl Chloride1 Total CACS 

\ Location Date G4m WV tl4m WI 0w-P 
RW8 10/30/1998 Cl 83 57 -10 150 

11/24/1998 Cl 57 110 1n 177 

1.140 I 919 I 314 

7/27/1999 I I 13 77 <l 90 I 
8/17/l 999 Cl 8 34 I 4 I 42 i 

USGS-2 8/6/l 998 <5 160 290 I 219 I 669 1 
11/4/l 998 e 560 660 45 1,265 

11/25/l 998 <5 180 300 22 502 
l/7/1999 <5 34 293 39 -_ I 

?fX --- 

4/7/l 999 Cl I 49 I 500 I 56 I fin5 1 --- 

5120/994 15 I 96 I 190 I 16 I 317 
6/3/l 999 c3 130 440 11 581 

I b/23/1999 I 4 I 57 I 170 I Cl j 231 

7/27/l 999 I c3 2 34 -a ! 36 ^._- .---^ 
t- Wl7/1YYY I Cl I 3 I 13 I <l I 16 I 

VYUV-2 “,“,l,,” -d I 

3% 
I d&O I JL, IW 

1 l/4/1998 <3 I 
I 

I 1.300 -I- - - I I 74 1 1734 a,.-. 

1 l/25/1998 ,c -J I ?I#3 L”” 
I 

860 I 28 1 1,146 
m/1999 <5 290 

_ --- 
1,070 64 1,424 

4/7/l 999 5 97 492 54 648 

5120/994 6 71 430 24 531 
6/3/1999 20 130 130 9 289 

c---.---- 
-_ .~ 

i/23/1999 1 70 ! 67 I 60 -.--_ _^^^ ! <l I 197 1 - 
'll27llYYY 0 1 15 <l 16 
811711999 =a 2 10 Cl 12 

USGS-l 5 11/4/l 998 Cl 9 3 7 19 
1 l/25/1998 <5 7 34 6 A7 

1 4/7/1999 I 29 I 42 

I l/7/1999 I <5 I 25 29 <5 54 . , 

8 -a 79 

5Ro/994 1 -3 ! 160 840 110 1,110 
6/3/1999 I 330 I 170 I 13 I <l 1 513 

6/23/1999 1 310 160 25 <5 495 -._- .__^^ I 1 - 
1127llYYY 1 6 I 7 2 <l 15 -,d-.e^^^ -_ _- ! ! ! 1 
bll If 1 YYY Zb 28 7 <l 61 

I-l 10/30/1998 <l <l 9 Cl 9 
12/22/l 998 <l <l Cl 4 n 
311611999 -a <I 
1 

1 I <l <l 0 
i/20/1 999 1 <3 I Cl <l c5 0 
_ 
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5/20/l 999 I 8 I -a i -a I 
6/22/l 999 1 22 <I I <3 I .1 I LL I 

I-4 

3060999 1 56 I 2 I <l I Cl 58 
Cl <5 8 

,I -i? 

1 l/24/1 998 290 43 Cl <I 333 
W22J1998 900 30 1 4 931 
l/37/1999 230 18 17 4 365 _,-..__-- 

’ 2JlSl1999 
--_ -- _. --- 
97 2 -4 <l 99 

3/l 6/l 999 88 2 <l 4 90 
3/16/99 (dup) 87 2 4 <l 89 

5/20/1999 13 3 I -4 I, 
6J22Jl999 32 1 <l <I 33 

6122199 (dup) 21 <I <I 4 21 
7/37/l 999 <3 1 15 <I 16 

-3 I <5 I 19 1 

8/17/l 999 1 30 I Cl I <I I <l I 30 
S/17/99 (dup) [ 6 Cl -a Cl 6 

I-5 2/18/1~ -- 
’ , 

3Jl6Jl999 1 <l I <I I <I I 4 I 0 
rnn,rnnn I 7-I n 1 ,c Q? 1 

-,-- ..*- 
l-6 2J18J1999 2 <l <I -a 2 

3/16/1999 2 Cl -a 4 2 
5/7rll1999 <3 4 <I <5 0 

t- I-7 

-.--. -__- 
6/22/l 999 -23 4 <I -=I 0 
2/18/1999 <I 4 210 3 213 
3/16/1999 cl <I 85 2 87 
5J2iJl999 4 1 240 -a 245 
6J22J1999 c3 -a 13 -a 13 
7/27/l 999 -=3 <I 16 4 16 
R/16/1999 6 1 10 <I 17 



I 
Location 

I-11 

Tetrachloroetheae 1 Trichloroethene I cis-1,2-Dichlol yl Chloride I Total CACsl -0ethene Vin 
Date I 04&~ &!4 wm bfm 

1 l/13/1998 1 
(PgJw 

-4 4 200 .<I 200 
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I 1 Tetrachloroethene 1 Trichlometheoe 1 cis-1,2-Dichloroethene 1 Vinyl Chlorid le 1 Total CACS 1 
Locatlon 

I-14 

Date wm tPkm WZJU ila.4 04mv 
3/16/1999 3,500 300 <lo .<lO 3,800 
3/31/1999 3200 200 <50 <50 3,400 
4/12/1999 2,420 220 11 5 2,656 
5/20/1999 5,000 870 15 <5 5,885 

5/20/99 (dup) 4,600 730 12 <5 5,342 
I 6/21/1999 I 48 I 14 I <l I -a I 62 1 

I-15 

I-16 

I-18 

39 (dup) 1 59 t 18 ! <l I 4 I 77 I 6/2lJ! 
7/26/l 999 1 110 t 26 I 4 I <I I 136 

IA.-\ 1-7 

-,--,w..- 
4/27/200L , 
513 lJ2000 32 3- 2 <I 
3/16/1999 4 <I <l <l 0 
5/20/l 999 -3 4 Cl <5 0 
6/21/1999 <J cl <l 4 I 0 

-1-j-i%% _ _,_ _. __ -18 <I -=l Cl <l 0 
12J22A998 71 4 4 <I 71 
1/77/l 009 71 <l <l Cl t? 1,*,,1//. , 

?/I fvl999 I C,I”,..SC 

3/31/1999 
5J2OJl999 
.-,a. ,*nnfi 
OILlllYYY 

7/26/1999 
RI1 fill 999 

dd 
1 

-a 
I 

-I I -a 
I 

<< 

lA0 . .- I <in _- I 
I 

<1n -_- I I <in -- I 1An _ .- 

68 -a I <I <I 68 
17 <l <I <5 17 

-l,n 
LlU 

.3 
L 

I -1 
-1 I 

/1 
-1 

-3.3 
LIL 

<3 4 4 I <l 0 
<l <l <l 56 
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I -v 

111999 1 33 -I 24 I 12 5 
<I <I 5 
4 <l 1R 

-, 
4 I 5n I 

I-26 5/25/l 999 550 11 1 
6Rlll999 73 4 4 
7/26/l 999 12 4 4 8/16/l 999 -1 18 

4 
I 

-4 4 1 J6l2000 71 
2 

I 
<l I 

2J3J2000 100 

3J25J2000 5 I 4 I <I 

4vendixBf’age7 



Tetmchlnrnethene 1 Trichlamethene I cis-l-2-Dichlomethene 1 Vinvl Chlnridel Total CACSI 

0 512511999 1 250 I 18 I Cl I -Cl I 268 
L I’)? II nno I IL 1 ,I /I 1-I 

1” 1 --I -1 II 

7/27/1999 6 Cl Cl Cl 6 
WltYl999 17 -4 4 4 17 

I I -- 

c I .cm9,,nnn I I I ,cn I I 

I 

I 
--- --- 

h/3111 999 I (1 I <l I <l I Cl I 0 

I-’ 

-,--.-Trr , -I I 
7/37/1999 I 6 I 1 I <l I Cl I 7 1 

I-3( 

S/17/1999 11 2 <I <l 13 
5 5J26Jl999 26 15 10 <l 51 

6/23/l 999 20 5 2 Cl 27 
7 5/77/1999 13 s 170 4 1X8 I-3: _._ . , _ . _ _ , _- I _-- 

hR2l1999 -.-- .---- 1 <3 I J I 43 I <l I 46 1 
-?/77/l 000 ,,LII,IZJ I t 

1; 

I 7 2 I 11 II I I <l -A I 17 .I 
S/17/1999 3 5 <l 18 

I-38 512711999 _._.. --. 9 34 31 <I 74 
fL/77I1009 I “r&J, .,x1 , 0 , I I 1.5 Sd I I R <l 32 
7/27/l 999 1 <3 I 6 I 7 <l 13 
Ill1 611999 I 3 7 9 -4 IS 



lJ22JOO (dup) 27,000 40 110 QO 
2/2/2000 660 Cl0 26 -a0 686 

2ninn fax* 670 3 23 1 697 
0 l-700 -30 on din 1 7nn 

-.-.-- __ 
3J25J200. , 

1 3J25JOO (dup) 
1 4/27/2000 1 

4J27JOO (dup) 1 
5/3omoO 1 
l/7/2000 1 

lJ7JOO (dup) I 
ll22/2rMM I _.-_-___ 

t 2/2/2000 I 

->. -- t -- 
-ii!; 

I Y.. , I,#“” 
1,400 I I Q5 I Q5 1,400 
180 ! <5 I ~~ <5 I <5 180 
69 I 1 I 4 -=l 70 

10,000 <IO0 <IO0 400 10,000 
16,000 ! 3,500 I -a0 40 19,500 
14,000 1 2,300 I QO 40 16,300 

390 -- - 
I 

on -” 
I 

dm 
WV 

I 
c7r-l 

V” 
3on , A>” 

L ~----~ ’ 
32 -- I I <in -- I I <in -a” I 

I 
<in -I” I I 73 as. 

3J25J2000 1 16 1 4 I <l I <I 
d/77mmn I 

I 16 
.,-,,--v” 

I I 
AA 

I I *i --- 

12,290 
-.----- <l I 950 
--.-___ 

t 3/25/2000 I 
--- --- 

I I 
Y”” 830 

320 I <5 I <5 I I 320 
160 
1x3 --- 

I-63 lffl2000 1,800 QO GO QO 1,800 
l/22/2000 20 -a 4 <I 20 
2J2.J2ooo 51 -30 QO QO 51 
3J25J2000 77 Cl Cl <I 77 
4/27/2000 54 4 <I <I 54 
5J31J2000 130 <S <5 

I-64 

I-67 1 lJ7J2000 1 1 mo I 49 I tin I din I 1 -l-_. ._ 
-.v -1” .,849 

1/22/2000 28 3 4 4 31 
2J2J2000 220 28 -3 <5 248 
3J25J2000 17 4 4 4 17 
4/28L?OOO 62 3 4 -a 65 
5/31/2000 72 <5 c-5 <5 7-J 
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5J3OJ2000 4 4 <l 4 4 
I-69 1J7J2000 450 17 40 40 467 

, I*- ,*nnn ,I ,I Cl 6 -2L 

2J2J2000 31 4 <I 4 31 
3/25/2000 170 <5 <5 <5 170 
A ,?P,?nnn a Cl <1 s-1 2 

Notes: 

1. Resultr for RW7 and RW8 on l/27/99 are not considered valid due to inadequate purging prior to sample colkction. 
2. Total Chlorinated Aliphatics (CACs) = sum of tetraclhroetheue, trichloroetfiene, cis-1,2dichloroethene, and vinyl chloride cancentxations. 

3. For computation of Total Chlorinated Aliphatics (CACs), all nondetect values were assumed to be zero. 
4. Data are considered suspect, and the wells were resampled on S/26/99 or 6/3/99. 
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c 

c 

Date 
- 
1 /I 7/200~ 

riitizz 

l/i 

a 

Time lLocati( 
15:oo I-60 
11:50 I-26 

I-69 
I-14 
I-66 
I-64 

13:20 I-14 
995 I-14 

I-69 
164 
I-62 
I-63 
I-67 
I-66 

11:35 165 
I-61 

15:oo I-66 
8:27 I-66 

I-65 
I-60 
I-61 
I-64 
I-14 

12:oo I-14 
165 
I-62 
I-60 
I-61 

14:oo I-65 
I-60 
I-14 
Id1 

NR I-62 
163 
I-65 
164 
I-61 
I-14 

15:oo I-66 
NR I-60 

I-61 
I-62 
I63 
I-64 
I-65 
I-66 
I-67 
I-69 
I-14 

NR I-60 

Appendix C. Compiled Process Monitoring Field Data 

Offgas Measurements Groundwater Measurements 
Fe (mgn> CI (m@) JW2 OWLI PI 

I ~~~ I 
coz(%) oz(%) PlD@pm) pH [D (DDd COfIlDleDt 1 v . _. 

5.6 9.0 15 0 221 
0.0 20.9 1.9 
3.2 >30 32 
2.4 >30 285 
0.8 27.6 10 
n4 2-3 3 47 -. --- .- I I I I I 

I I I 3.5 I >lO I I >25 I 19 I I 

_.- 
3.0 >25 67 
3.0 >25 0 

4.25 >25 149 
4.00 2 116 CClOl 
3.50 0 48 Hot 
4.00 0 209 Hot 
3.50 0 133 Hot 
5.00 0 84 Cool 
3.50 0 153 Hot 

164 
13 
2 
63 
140 

3.5 0 7 WfBDl 
4.0 0 20 Warm 
3.5 0 11 Hot 
3.5 0 2 Hot 
3.5 0 12 Hot 

3.5 0 12 WZUm 
21 

3.5 >25 2 Hot 
275 

4 
22 
1.5 
1 

15 
0 
10 
1 
8 
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15:lO I-25 4 

4/19/2ooo NR I-62 1 Hot 
I-66 11 Hot 
I-65 3 Hot 

I I TX? I I I I I >lrl I 0 I8 1 

3/8/2000 



Georgia Department of Natural Resources 
205 Butler Street, S. E.. Suite 1162. Atlanta, Georgia 30334 

Lonice C. Barrett, Commissloner 
Environmental Protection Division 

Harold F. Reheis, Director 
404-656-2833 

September 13, 2000 

Commanding Officer 
Naval Submarine Base 
1063 USS Tennessee Avenue 
Kings Bay, GA 31547-2606 

Re: Final Completion Report for In-Situ Chemical Oxidation 
Site 11 Old Camden County Landfill, Naval Submarine Base Kings Bay 

Reference 5090 Ser FE4/1464 

We have reviewed the above-referenced document describing the progress the Naval Sub- 
marine Base Kings Bay has achieved in remediating contamination at the Old Camden County 
Landfill. The document is acceptable as submitted. 

We commend the Sub Base for the impressive progress it has made in this project. You 
have reduced the contaminant levels in the most contaminated area by more than ninety per cent, 
bbt, more importantly, have reduced the size of the contaminated area by more than ninety per 
cent, ir; !ess than two years. This is an accomplishment of which you should be proud. 

Thank you for your copiinulng interest in Georgia’s environment. If you have questions or 
comments, please contact Mr. Hendricks at 404-656-2833. 

Bruce Khaleghi, Unit Coordinator 
Hazardous Waste Management Branch 

C. 

P 

nrhony Robmson, souindiv 
John Garner, Subase FE 
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DEPARTMENT OF THE NAVY 
NAVAL SUBMARINE BASE 

1063 USS TENNESSEE AVENUE 

KINGS BAY, GEORGIA 31547-2606 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

IN REPLY REFEATO: 

5090 
Ser FE4/[4blj 

01 AUG 2000 

Mr. Bruce Khaleghi 
Georgia Department of Natural Resources 
Environmental Protection Division 
205 Butler Street, SE, Suite 1252 
Atlanta, GA 30334 

Dear Mr. Khaleghi: 

Please find for your review, enclosure (l), the Final 
Completion Report for In-Situ Chemical Oxidation, dated July 2000 
for Site 11, Old Camden County Landfill Naval Submarine Base 
(SUBASE), Kings Bay as required by SUBASE Hazardous Waste Permit 

HW-014(S&T)-3. This completed report covers the work 
accomplished by Bechtel Corporation. Another contractor will 
complete the remediation work required by the Hazardous Waste 
Permit. 

I certify under the penalty of law that this document and all 
attachments were prepared under my direct supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware 
that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment 
for knowing violations. 

The SUBASE Kings Bay point of contact is Mr. John R. Garner, 
(912) 613-2001, extension 4048. Please address all 
correspondence to "Commanding Officer, 1063 USS TENNESSEE Avenue, 
Naval Submarine Base, Kings Bay, GA 31547-2606." 

Sincerely, 

N!?IL C. RADER 
LTJG, CEC, USNR 
F&E Directorate 
By direction of the 
Commanding Officer 

Enclosure: 1. Final Completion Report for In-Situ Chemical 
Oxidation, Site 11 Old Camden County Landfill, 
dated July 2000 



1 Blind copy to w/o encl: 
SOUTHNAVFACENGCOM (Anthony Robinson) 
USGS (Chris Leeth) 
COMNAVREG SE (Laila Capers) 
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